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ments and Agencies of the Department of Defense.

1. SCOPE

d 1.1 ~. This specification establishes the generaL requirements for hybrid microcircuits and
specifies the qua Lity and reliability assurance requirem.mts which shall be met in the acquisition of such
devices. The types of devices covered by this specification include but are Mt kimited to hybrid

,i microcircuits, micrwave hybrid ❑icrocircu its, and multi chip mcdules (MC f4, s). Detail requirements, specific
characteristics, and other provisions which are semitive to the particular ime”ded use shall be specified
i“ the applicable device acquisition sp+cifi.catim. Three quality assurance requirement options directed
at, but not limited to, Low voL.me custom devices, medium volume custca or catalog devices, and high volume
catakq standard hybrid microcircuits (t.ab Le 1, options 1, 2, a“d 3, respectively) are provided for in this
specification. Two quality assurance (eveks for hybrid microcircuits, classes K and H, are also pro. idec
for in this specificaticm.

2. APPLICABLE DOCUMENTS

●
2.7 Government documents.

2.1.1 SWcif ications, standards, and handbxks. The foltowi”g specification, standards, and handtcaks
form a part of this docmem to the extent specified herein. untess otheruise specified, the issue of these
documents are those Listed i“ the issue of the Department of Defense index of specifications and Standards
(DODISS) md supplement thereto, cited in the soLicitaticm (see 6.2).

SPECIF1 CATIONS

MILITARY

lflL-S-195Cll -

NIL-1-23011 -

H1L-M-3851O -

filL-N-40325 -

HIL-N-46026 -

MIL-1-4@358 -

HIL-fl-55565 -

Semiconductor Devices, Genera L specification for.

Iron Nicke L AI Loys for Sealing to Glasses and Ceramics.

Microcircuits, Ge”erak Specification for.

Nickel ear, F18t uire (Ribbon> and Strip (For Electronic Use).

Nickel Rcd ard Uire (Round) (For Electronic use).

Im.laring Car$mund, Electrical (For Cc-ati”g Printed circuit Assemblies).

Microcircuit, Packaging of.

I 8emficiak comments (reco.me”datio”s, addiriom< deletions) and any’ pertinem data .hich may be of use I

[ i. <wro.i.g this d.c..e.t ,ho.Ld be addressed to: Rome Air DeveL.apmem Cemer (RBR-2),
I Griffis AFII, NY ?3447, by W.i”g the Standardization Doc.r,e”t Improvement ProposaL (DD Form 1426) I
I appea,i.g at the end Of this doc.me.t O, by Letter.
,
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STANDARDS

FEDERAL

FED-sTD-209 -

MILITARY

MI L-STD-ICQ

MIL-S TD-202 -

nlL-sTD-280 -

141L- STD-750 -

MIL-sTD-883 -

141L-STD-975 -

MIL-sTD-976 -

MIL-STD-977 -

MIL-sTD-1285 -

MI L-sTD-1331 -

MIL-sTD-1520 -

MIL-sTD-1T72 -

MI L-STD-1835 -

MIL-sTD-45652 -

Clean Rcom and Uork station Requirement s., Controlled Environment

Engineering Drawing Practices.

Test Methcds for Electronic and Electrical Component Parts.

Definitions of Item Levels, Item Ex.hangeabitity, Mcde(s .md Retated 1.,.s.

Test ?fethcds for ‘semiconductor Devices.

Te, t Hethcds and Pvocedure, for !iic,oe(ectronic$.

NASA Standard Electrical, Electronic, and Electromechanical (Eee) Pa-ts List

Certificaticm Requirements for Jan Microcircuits.

Test Methcds and Procedures for Microcircuit Line Certification.

Harking of Electrical and Electronic Parts.

Parameter to be Conrro L{ed For the Specification of tlicmxirc. its.

corrective Action and Dispesiti.an for Nonconforming Hater ia[.

Certificate.m Requirements for Hybrid Microcircuit Facilities and Lines,

Microcircuit Case O.tcines.

Calibration Systems Req. iremems.

.

2.1.2 Other Government documents, drawimv, and Dub(icatimW. The following other Govermv:nt documents,
drawin.as. and Duplications form a art of this document to the ● xtent soecif ied herein. Unless otherwise
specif~ed, the’ issues are those ci;ed in the solicitation.

Handbcok H4/H8 Cmmnercia( md Government Entity (cAGE) Handbook.

DLAH S203.2 Procurement Q.a Lity Assurance support manual for Defense ,:ontract
Administration Service.

NAVSHIPS I3967-19J-401O - flanufact.rerss Designating Symbals,

(Un(es$ otherwise indicated, copies of federal and military specifications, standards, and handbooks are
avai(abte from the standardization Documents Order desk, Wilding 40, 7W3 Robbins Aven.e, Phihde{ phia, PA
19111 -5G%. )
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2.2 Non-Government publications. The fo((owing documents form a part of this documenr to tl>e extent
specified herein. Unless other. ise specified, the issues of the documents which are DoD adopt,?d are those
Listed in the issue of the DODISS cited in the solicitation. Un(ess other. ise specified, the issues of
docmtents not (isted in the DODISS are the issues of rhe documents cited i. the solicitation (:,ee 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTfl)

ASTM B170 - Standard Specification for Oxygen-Free Electrolytic Copper-Refimry shapes.

ASTM BG87 - Sra”da,d Test flethcd for Mess.remmt of Neta( and Oxide Coatimg Thickness by
Microscopical Examination of a C.oss Sectiom.

ASTfl 0567 - $ta”dard lest Method for Meo$.reme”t of the CoatirnJ Thick”e$s by the Beta
Sackscatter Hethcd.

ASTM F-15 - sp=cif<c.t:o. fO. lr~-Nick~L-cOL=Lt s=aliw A(LoY.

8 ASTM F-30 - Standard Specification for Ircm-flickel Sealing Alloy.

(Application for copies should be addressed to the American Society for Testing and Hater ial:$, 9936 Race
. Street, Philadelphia, PA 19103. )

ELECTRONIC INDUSTRIES ASSOC1 ATION (EIA)

JES079 -88 - General Standard for Statistical Process Control.

JEP-1@5 Distributor Requirements for Hand(ing Electrostatic Discharge Sensitive (ESDS)
Oe. i ces.

JEP-109 - Gene.a( Require.mts for Oistrib.tors of MiLitary Integrated circuit:;.

o

JESD9-A87 - Metal Package Specification for Hicroetectro”ic Packages and Covers.

(Application for copies shou(d be addressed to the Elect rcmic Industries Association, 2@Jl Eye Street,
N. U., Uashi”gt.m, DC 2CJX16. )

(Non-Go. ernment standards and other publications are normally availab~e from the organizations that

prepare .rdistrib.te the doc..ents. These dOc.ment% aL.0 .ay be available in . . through [i br~ries Or Other
i“fomnati.ma( services. )

2.3 Order of precedence. 1. the event of a conflict between the text of this document and the references
cited herein (except for relatea associated detail specification, specification sheet, or MS standards), the
text of this document takes precedence. Mothirq in this &cument, however, supersedes applicable 1..s and
reg. (ations ““less a specific exempticm has been obtained.

3. REQUIREMENTS

3.1 _. The manufacturer of hybrid microcircuits, in comp Liame with this specification, sha(( have
and use prod. ctio” and test facilities and a quality and re(iabi(ity assurance program adequate to assure
successful compliance wirh the provisions of this specificaticm and the associated de”ice acquisition
specification. Adequacy of a hybrid manufacturer to met the requirements of this specificati,>n sha(( be
detemnimed by the cmvermc.ent qualifying activity. 7he indi. id.al ite,a requirements sha(l be a:, specified in
the associated device acq”isitio” specificatim md he?ein. Only hybrid microcircuits which a-e inspected
for and meet all the requirements of this specificati.m and the associated device acqui$ itim ;pecificati. m
sha, k be marked as comp(ia”t and de(i.ered. Faci(itie$ and pvograms listed cm the Qua(if ied M,mufactureras
List (QilL) may be used fop the caa”. factwe of othep than co,np Liant hybrid micr.acirc” its; howev,?r, my We or
reference to c.nnplia”t device ma,ki”g (,ee 3.6.8.3), .1. ss K or H certification stat”. or this specification
i“ such a way’ as to state orim D(y ea”ivalency (and thereby Government endorsement) in connection with
“O”comp (i ant

NOTE ,

●

deices is pcohibikeh arid may be”ca”se for re&atio” of certification cm QML status (or beth).

Uhen a“y mamfacturw, contractor, subcontractor, or original equipment manufacturer (OElf)
c[aims a device is compkianr with HIL-sTD-883, .[( provisions of HIL-sTD-S83 sha Ll & met.
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3. 1.1 Device acq. isirion .Dec. ificat ion. Appendix c OutL$ne$ the req.iremenr$ recommended f,~r the
specification of non-standardized MiLitary Drawing devices (i. e., source contro~ documems or ,drawi”cjs
(scD), et..). Appendix D detai Ls the format and sra”dard requirements to be submitted for eve-y
Sra”dardized Ml(ltary Drawing (SMD) device acquired under II IL-M-3853L. The appendix D format is in
accordance with MI L-STD-l ill Specification of other requirements for SMO and . ..-SMD devices lmay be
necessary for e give” technobgy, product, or special condition. The device acquisition specification must
be negotiated by the manufacturer and acq.irirrg activity before a p,od.cf build occurs, especi?a[iy for
custom non-SMD devices.

3.1.2 Con fkictimq requirements. 1. the ● vent of con f(icr between rhe requirements of this specification
a“d other requirements of the applicable device acquisition specification, the precedence in .I>ich documents
shalt go.er”, in des.ce”di”g order, is os fol[o.s:

. . Applicable SftD or SCD.

b. This s.pecificati o”.

C. Swifj.. tie.., standards, and other documents referenced j. sectjo. 2

NOTE : Orde,i”g data (see 6.2) may be provided in the purchase order or contract; howevtrr any
modification or deletion of my of the requiremmts of this specificario” wilk res”(t i. the
maw facr. red device bei~ deemed a nmcompl iam hybrid i“ accordance with this specification.

3.1 .3 Terms, definitions, metheds, and symbols. For the Purpxes of this specification, th,? terms,
de f,n, ricms, methcds, a“d s@oLs of lflL-sTD-883, MI L-sTD-750, flIL-sTo-1331, and those cmtaim?d herein
shall app[y and .ha(( be used in applicable device acquisiti.m specjficati.m wherever they are pertinent.
The Go.ernm.mr q“a(ifying activity shall interpret the definitions of 6.6 for use wherever p.?rt inem. The
ire. teve(s of part, s“bassemb (y, assemb (y, unit, g.oup, set, and system, as well as the anctt(ary terms
accessory a“d attachmmt, contaimd in MIL-sTD-280, shall be applicable to this specification. To further
describe a particular type of hybrid microcircuit, additional modifiers may be prefixed to the type name.

3.1 .3.1 Acq. irinq activity. The organ izeticmat ●lement of the Government which .xiMr acts for artic (es,
*“ppli es, or services may cmthorize a contractor or subcontractor to be its agent. Uhen this organizational
etement of the Go.ermne”t has give” $pecific .rittea .a. thorizatica to a contractor or subcmtractor to serve
as agent, the agent sha LL mt have the authority to grant wafvers, deviations, or except icms to this
specification .“(ess specific .rirre” a.rhorizat ion to & so has also bem give. by the Government
organization which is the preparing acti. ity, or q.a~ifyirq activity. In the absence of a specific
acq”iri.g activity, the acq”iving activity sha(( be an organization .ithi” the $.upplier,s coepany that is
independent of the group responsible for deice design, process devekpmtnt or screening, or my be an
independent organization outside the s,.pp Lier, s company. Gua Lificaticn, req”alific.st ions, or engineering
data must be maintained on fike and be avai Lab Le for ~eview by the qwlifyirq activity and future aequi?ing
activities.

3.1 .3.2 Acquisition documents. Acquisition doc.mem. shall ccm. ist of the purchase order o- cmtract,
device acquisition specification (see appendix C or D) or SCD, SftD, or detai[ draw$mgs or specifications as
applicable.

3.1 .3.3 Antistatic mater i.3[s. Amistatlc materials which resist triboetectric charging $ha(( be used as
appropriate. Antistatic materiels and p~astic materials impregnated with antistatic agents (amistats) IJee

a“tistatir. if their surface resist ivicy is between 1 x 109 and 1 x 1016 .hns/sq,

3.? .3.4 Ba$e Line index of doc”ment$. The qualifying acl, vity sha[( review, approve, and U@inta$” on file
the procedures, process specifications, and process qualification reporrs that are in general, the cbc.m.?.ts
which establish the base(ine for a gi.m hybrid ma””fact..er in satisfying the req”ire,ne”ts of c.rtificati..m
i“ acccwdance vith section h of I!lL-sTD.1772 a“d qualification i“ accordance with 3. b.5.

3.1 .3.5 Burn-i” Lot. The burn-i” kot med for purposes of percent de fecti.e a((owab(e (PDA) or patter”
fai(. re accountability (or both), shal( be .S defined by the ma”. facrurer a“d approved by the $q.alifyi”g
activity.

3.1 .3.6 Compomd bond. A bond pkwed m top of mother bond, wire, ribbon, or olher conductors mat
integ rat to the substrate.

,-,
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3.1.3.7 conductive materials. Conductive materials c.pabte of ●lectrostatic field .hie Lding and having a

voL.me resist i”. ity ;f 1 x 10 ohm-cm maxiwm or a surface resist i.ity Less than 1 x 105 oh.sls,~ shal~ be
used as appropriate.

3.9.3.8 Dekta (A) timits. Delta limits, maxiamm changes in specified parameter readings which permit
device acceptance cm specified tests, shall be based On compmison of present measurements !Jitl? specified

previ Ou. measurement,.

NOTE: Uhen ●xpressed as a percentage value, they’ shall be catcuhted as a proportion of previously
measured .at.es.

3.1 .3.9 Dissipative materials. Dissipative materials ha.itq a surface resistivity between I x 105 and

1 x 109 ohmslwq shall be used .ss c.ppropriote.

3.1.3.10 Electrostatic dischar.ae sensitivity (ESEIS). The level of susceptibility of hybrid microcircuits
to damage by static ●lectri city, fourd by cla$sificat~on test$ng, shall be used as the basis for assigning
an ESDS class.

3.1.3.11 ~. A ccmstituent of a hybrid ❑icrocirwit that contributes directly to its operati.m
(e. g., chip res>stor, capacitor, diode, transistor, integrated circuit, surface accustic wave (SAW),
substrate, package, etc., incorporated into a hybrid microc$rc. it), shall be an ●lement of the hybrid
microcircuit.

3.1.3.12 Final seaP. After mdnufacturi~ operations which coniplete the enclosure of a device following
atl allowable rework so. that further .internat. processing cannot be performed, and for the purp>se. of seal
date’cede idmtif ication and quality conformance inspection (QC1) testi~, the final seal date code shalt be
used

3.1.3.13 Compt iant hybrid microcircuits. Compkiant hybrid microcircuits shatl meet, without exception,
all of the requirements of this specification.

3.1.3.14 Hybrid microcircuits. Hybrid microcircuits shalt consist of a combimticm of two or !rore of the
following ●ktents:

a. Fi[m microcircuit (see 6.6.7).

b. !$onc. tithic microcircuit (see 6.6.31).

c. Semiconductor e(e.ent (see 6.6.2o).

d. Passive chip or printed or deposited substrate ●lenents (see 6.6.14).

3.1.3.15 Hybrid microcircuit type (device type), The tern,, hybrid microcircuit typd (device type)
refers to a single specific hybrid microcircuit configuration. AL( samples of a hybrid microcircuit tYPe
shall & electrically and functicmally interchangeable with each other; have the same ●lectrical and
●nvirom.antal test limits; and use the same package, mater ial$, piece parts, and assembly processes.

3.1.3.16 inspection lot$. Inspection lots shall cmsist of a quantity of hybrid microcircuits of a
single hybrid dcrocircuit type (required for gr~ A) or several different circuit typs (allwtd for

9-$6, C, and D teStS mtY) in a singIe p6ckage type and lead finish sukwitted at me tires for final
acceptmce. All devices within ●ach ingpecticm Lot shall k finally aeald in the same period not exceeding
13 weeks. Inspection (ot identification shall be maintained fr.m the timt the lot is formed unti ( the lot
is accepted. Inspection lot traceability shall be maintaimd to the prod”ctic.n lots from which it was
formed .

3.1.3.17 Impecticm lot formation. Inspection lot formation is required if the inspection Lot is to be
fomal(y accepted by the Lot related acI testing of 4.7 cm HIL-sTD-W3, mcthcd 5W3, If the in-~i.e process
verificatim testing .Cternati.e is used, inspection tot forwtim is not required, for in-li,w process
verif icatirm, process traceabi (ity !wst be mai”tai”ed such that hybrid devjces can be c(earky idenxif ied 10
*pecific period, of in-tine process tcsti”g.

3. f. 3.18 Imutati”q mater iaLs. lnsu Latin mate~iaks having a vok.me resisri. ity of 1 x 101;2 ohm-cm
,1minj..m, or a.sur face resisii. ity of 1 x 10 ohmslsq minimum shall be used as required.
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3.1.3.19 Noncontinuous prcduct ian. Noncontinuous prOdUCti~ shall occur when devices are held ‘by the
manufacturer, with m additional assembly work performed, for more than 30 day%.

3.1.3.273 Percent defective al(owable (PDA). POA shall be the maximum observed percent defective which
wi (L permit the lot to be acceptd after the specified lW percent test.

3.1.3.21 Prcducticm lot. A production lot shall consist of a device type manuf actwed from the same
basic raw materials co the same production line, processed under the same manufacturing tech”~ques and
cent rols usi w the same type of quipment. The production Lot sha L ( be formed at or prior to device kit

PreP=at:on (i. e., reLease tO ~nufacturi W). ln ~diti~ fOr class K devices, a(~ materiats shall be from
the same incoming inspection Lot for ●ach ●lwnt. If necessary, rework requirements may be satisfied with
nmteria Ls fro. a different incoming inspection lot.

3.1.3.22 Gualifyin.a activity. The qualifying activity shal L be the c.rgmizatiwal elemmt of the

Government that grants certification and OffL status.

3.1.3,23 Simi tmr devices. For the purpase of QC1, one device type is Simi la. to another tien it meets
aLl the following conditions:

a. Designed end nanufac turd identically using the same or f euer fabri cat ico and .ssembLy processes
and materials.

b. Asseubled with the same or fewer active and passive elements (see 3.1.3.11 for examples of ekme”t
type*)

c. Subjected m the same screenicq except ●lectrical testing

d. Designed to generate the saw or fewer functions (magnitude of fmction.1 attrikares such as
voltage, current, duty cycle, frequency, etc. may vary) wing the sane or Less fmcti onal circuitry
(e. g., . 4-bit AID ccmverter i. simi lar to a 10-bit A/CI converter, but mat vice versa).

b

3.1.3.24 Standard e.al”aticm circuit (test cowon or vehicle). Test vehicles cm CO”PS that simulate
the assecbty process, materials, and ccmst r.ct icm techniques used o“ the mamfact.r. of actml hybrid ●
mi croci rcuit types shal L be manufactured in an actual prcduct icm envi roment by t rai ncd pevscnml .$i”g
EPPrOV~ test ~th~$ ad PrOc~.re, with Proper traceabi li ty reco.ds. Standard ●valuat iw circuits may be
used for process q“a[i f i cat ion purposes i n Lieu of actual devices.

3.1.3.25 Uafer bats. Uafer Lots shal L consist of microcircuit and semiconductor wafers formed into tots
at the start of wafer fabri.aticm for twmogenecus processing as a group. Each lot shalt bt assigned a
unique identifier or cede to provide traceability and maintain lot integrity throughout the fabrication
process. U.af er tot processing as a hmmgenrn.s grwp shal L be accomp( i shed by any of the foil-ing
procedures, providing process scheduk and c.ont ro[s are sufficiently mai”taind to asswe idtnt i cat
processing in accordance with process instruct icms of all wafers in the lot:

a. 8atch processi~ of al 1 wafers in the .af er lot through the same machine process steps
simu{tamwdsly.

b. Continuws or squent iaL proces$img (wafer by wafer or batch portions of wafer bat) of all wafers
through the same mschi”e or process steps.

. . Para(lel processing of portiws of the W.fer hat thrc+qh multiple machims or process staticns on
the same certified Line, provided statistical qu+sLity contro( (sac) assures and demmst rates
corre (at ion between stations and separately processed port <o”% of the waf e. lot.

Reuork of a ue,fer (i .e. , the strip and redqmsit ion of a laye? i“ order to correct a noncwformame to a
specification Limit) sha(( mt be allowec. Additional etch to correct a nomonformance to a specification
limit, photoresist strip a“d recoat, or processing to ccmtin”e or fi”i,h incomplete processing, shalt not 6.s
consider& rework. For c(as. K, additioma( deposition of oxidation, gLassi vation, or any intercomect
Layers (e. g., potysi Licon, a(wni.um, et.. ) sha(L not be aLLowed.
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3.2 Item requirements. The i.dividua( item requirements for hybrid microcircuits de( ivered under this

specification sha LL be documented in the device acquisition specification. unLess otherwise approved by the
acquiring activity, aLk hybrid microcircuits shall have an operating temperature range from -55° C to +125°c
and any references to minimum or maximum operat irig temperatures shal( refer to the respective tower and
upper limits of this range (i. e., the maximum applicable operaring case temperature or ambient temperature
sha(L be specified). Contractor prepared device acquisition specifications in accordance with appendix C or
D shall be approved by the acquiring activity as acceptable for the req”iceme”ts of a specific contract or
order.

3.2.1 CO.nrrY of Own. facture. Alk hybrid microcircuits shall be manufactured, as$e”b(ed, and tested
within the U.S. and ifs territories, except as provided by international agreement esrab(ishi.!g ,e. iPrOCal
and eq. i valent Government quality system and procedures.

3.3 Classification of reu.irements. 7he requi.emmts for hybrid microcircuits are de(ineat,?d herein as
fo((ows:

(-j Title Paragraph

Qua li ty assurance 3.4
Certification and quat~f ication 3.6.1
Element ●valuatim 3.4.2
Process control 3.4.3
Screening 3.4.4
QlfL-38534 QUal i f i cat icm 3.6.5
QC 1 3.L.6
Traceability 3.4.7
Ccmfigurat ion cnntrol 3.4.8

Design and crnstructi.m 3.5
Marking of hfirid ❑icrocircuits 3.6

●
Workmanship 3.7

3.3.1 Certif icaticm of cwf.armance and acq.isitio” traceability. Manufacturers or s“pp(ier; inc(uding
dea(ers and distributors ufw offer the prcd”ct describd by this specification shat( provide .-itten
certification, signed by the corporate officer who has u.magement responsibi tity for the prcdu.:t ion of the
prcduct, (1) that the product being supplied has bee” manufactured and tested in accordance with this
specification a“d conforms to al( of its requirements, (2) that aLL products are as described ,0. the
certificate which accompanies the shipment, and (3) that, when applicable, dealers and distrib,ltors have
handled the product in accc.rd.mce with the requirements of JEP-108 ac.d JEP-1W9. The resp.msibke corporate
official may, by documented authorization, designate othe? responsible i“di. idua(s to $ig” the certificate,
but, the responsibility for conformity with the facts shal L rest with the resp.nwib(e corporat,? officer.
The certification shall be confirmed by documentation to the Government or to users with Government
contracts or subcontracts, regardless of whether the products are acquired direct(y from the manufacturer or
fro” another sou?ce such .ss a distributor. Uhen other sources are imol. ml, their acquisition certification
shat~ be in addition to the certificates of conformance and acquisition traceabi Lity provided by the
manufacturer and previcus distributors. The certificate sha~l include the foLto. ing information:

a. Man.f actwer d.acummtat ice:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Manufacturer, s name and address.

Customer Ss or distributor’s name and address.

Device type ard product assurance levet.

Lot date cede acd latest reinspection date, if applicable.

Guantity of devices i“ shipmmt from mmuf.act.rer.

Statement certifying prcdu. t con fo.maqce and tra.eabi Lity.

Signature and date of transaction.
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b. Distributor d.c..ent ation for each distributor:

(1 ) Distributor-s mame and address.

(2) Name 4 address of cusrcme,

(3) Quantity of devices i. shipment.

(4) Latest reinspection date, if app(icab(e.

(5) Certification that this shipment is a part of the shipm.snr covered by the m.an. fa,:r. rer, s
documentation.

(6) Signature a“d date of tr.s”sacti o..

3.4 Q.akity assurance requirements. Two Leve Ls of qua(ity assurance (.1.s$.s K a“d H) are provided for
i“ this specification. C(ass K is the highest q.a Lity assurance Level a“d is inre”ded for s~,:e
app~i cation. Delivered devices sha(L pas. .aL[ app(icab(e requirements, tests, and insper.ticns detai(ed
herein. Devices or LX. uhich have fai led to pass any tests or acceptance criterion (e. g., POA, samp(e size
(accept number)) sha(t not be do.ng.adec fro. a class K to a class H qua(ity ass.rsnce (e.eL ,we” though
that test o. criterion may not be a requirement of the .(.ss H device (i. e., a fai Led device w (ot sha LL
not be accepted). A(L of the req. ireme”ts contained in this specif icarion app(y to every comp~ia”t hybrid
microcircuit except where tab~e 1 SDecifica ((y mw ides for an a(ter”ative. The aua (it, ass. r;mce,,
requirements for a hybrid microcircuit type sk’~( be determined at the time of contract negoti,~tio” and
acceptance and sha(( consist of one of the three opt i.” f (.. s provide+ in table 1.

TbOLE 1. Qua(ity assure . . req uireme”ts.

Requi .ement

Certification
Genera L

MI L-sTD-1772

Qua(ifi carion
QflL-3853L

Co”f ig.rat i.”
cent rok

Traceability

E(ement
e.a(.at ion

Process co”tro

Serialization

screening

QC1
Group A
GrouP B
Group c
Gro”II D

.—.

Reference
par.wraph

3.4.1
3.4.1. ~

3.4.5
and 4.6

3.4. L3
and 3.4.8

3.4.7

3.4.2
and 4.3

3.4.3
and L.4

3.6.7

3.6.4
and 4.5

3.4.6
and 4.7

option 1
(In-tine)

Requi red
section A

Req. i red

Req”i red

Required

W.f red

Req”i red

C(,ss K

Required

l“-( 7”.
4.7.2.1
4.7.2.2
4.7.2.3
Not req”lre

Option 2
:nd-o f-line)

kwI r~
;ect ion A

tequi red

?eq. i red

kI. I red

?equi red

?equi red

[(ass K

Required

End-of -Line
L.7.3. I
4.7.3.2
4.7.3.3
4.7.3.4

Opt io” 3
(QPLIQML)

Wui red

teci pro., 1
,ith QPL-3851O

{wired

?equi red

?1L-M-3851O,
sppe”di x k

%. i ,ed

[Lass K

MI L-STD-B83,
test methcd 5cQ4,
(test method 2017)

1,,[ nwthcd 5035
4.7.4
4,7.4
4.7.4
6,7.4

●

/“. .
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3.4.1 Certificaticm and qualification.

3.4.1.1 w. ALL hybrid microcircuits furnished under this specification (except option 3,
HIL-H-3851O 12PL devices - see note below) shall be devices which are fabricated at a facility certified in
accordance with HIL-sTD -1772 for the applicable device class.

NOTE : Opt icm 3 hybrid microcircuit manufacturers that have a hybrid ❑i croci rcui t type li steal cm the
QPL for H1L-I!-3851O MY al- have that devi cc listed on the Ci!L for MIL-H-SS534. II IL- STD-1772
certificatim is not required for the specified QPLIQNL Listed hybrid microcircu~t type;
himever, the faci 1 ity at which the device is manufactured mmst be a I!lL-sTD-976 certified
facility and Wst & within’ the U.S. and its territories, ●xcept as provided by international
agreement ●stabti shing reciprocal and equivalent Government quality systco and procedures.

3.4. T.2 Procedure. The hybrid ❑icrocircuit manufacturer shall ●stablish and implement a product
assurance program as defined i“ eppunfix A and HIL-STD-1T72. The hybrid manufactwer shal 1 arrange for an
au-di t to be performed by the s-averment que.li f yi”g activity in acc.ordmce with Section A of MIL-STD-1T72 for
the Wrpose of certifying the faci Lity. All d-acumentation req”imd by appendix A end MIL-sTD-1T72 shall be
available for review at the time of the awdit. 7he qualifying activity, on the t-esis of the successfu(
outcome of the facility audit, shall provide written cert i f i cat icm to the manufacturer for prcduct icm of
cc@iant hybrid -i croci rcuits. The audit and writttn notification will be the res,pmtsibility of the
Governmmt since it is the iment of this specificaticm to provide a single qt!a Lifying activity to approve
the facilities and lines. Foklowing written rntificatico of certification, the mamfactwer shall obtain a
QHL-%534 Listing after successful qualification of certified processes and .sateria Ls i“ accordance with
3.4.5 herein.

3.4.1.3 Chanqe of the quality assurance (CM) prc.qram. A certified manufacturer shall not implement any
change in cert if icd wteri al, process, or cent rol without ccocurrmt change to the process control or
quality control documents listed in the approved baseline index of documents. The manufacturer s~L ( ~t i fY
the qualifying activity of a“y major change to the OA prcgram as defined in 3.4.8.

3.4.’I.4 Use of certified lines.

●
Uhtn other than compliant prcd.ct is being manuf actwed cm a certified

tine, controls shall be maintaind such that adverse impact does not occur to compliant product. The
controls and Pr.acecbres for nonc~limt praiwts shal 1 be as specified cm the manufacturer’s flowchart
documentation (see 30.1.3.2 of a~ndix A).

3.4.1.5 Reaudits of certified lines. Follming initial certification, the qualifying activity will
periodical ly inspect the mmufacturer, s faci Li t ies and equipment, revi eu his processes and techniques, and
audit the implementation of the Product Assurame Program Plan (PAPP) and records. The date, Location, t i me
of a“di t, and extent of part icipat ion of manufacturer personnel requi red to accomplish the task wi L 1 be
established on a schedule which is mutually acceptable to the qualifying acti.iry and the manufacturer.
UP completion of the audit, the manufacturer will be provided an exit critique and will be provided with a
written r=port of the results of such an audit. A schedule for correction of any significant deficiencies
will bt rtq”irtd and will subsequently bs reviewed for c.nnpLetemss, adequacy, and timeliness of completed
closure actions.

3.4.2 Element evaluation. Elenents shall be evaluated prior to hybrid ❑icrocircuit assembly in
accordance with 4.3 and element characteristics as specified in the element acquisition documents. Element
acquisition &c”mems shal 1 identify element character st i cs requi red to Bss.re device performance and
assembly process capability.

NOTE : For class K devices, when approved by the acquiring activity, active elements may be assembled
into the devi cc prior to final ●lement lot acceptance. Howe.er, the hybrid mmufacturer shal (
have a systeo, nppro.ed by the qualifying activity, to maintain traceability of .11 such
elements for purposes of recall. ELemmt evatuatio” shall be successfully coE@et@d prior to
de.i ce shipment.

3.ci.3 Process control. AS a minim., process ccmtrol in accordance with 4.4 is required for hybrid
microcircuit assembly. If Statistical Process Control (SPC) is utilized, we 4.7 and 4.1.2.2.

3.4.4 Scceeni”q. ALL hybrid microcircuits to be delivered i“ accordame with this docm!ent or for
WLIQC1 testing sha(l have passed all of the screening tests detai Led i“ 4.5. Sampling inspections shal L
not be an acceptable s“bstit.te for any specified l@3 percent screening test (see 4.5) ““less SPC procedures
have bee” appro.d by the qualifying activity (see 4.1 .2.2).
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3.4.5 QML-38534 q.a Lif i cot ion

3.4.5.1 Initiat qualification procedure. Fo(Lowi.g MI L-sTD.1772 certification, the ma”ufact.rer sha LL

Per?Orm $nitial q~al~fi cati On. testin9 aS .~utr~ in 4.6 ad herein. The qua(ificaticm rest pL.n .h. (i be
approvec at the time the cert?ficatio” is grante.. Approvat Of the qua Lif<. ati On te$t re,. tts bY the
qualifying activity $haLt resukt i. the manufacturer’s (istimg . . G+fL.38534.

3.4.5 .1.1 Optional initia~ Wa(if ication procedure. After the q.akifyimg activity has accepted that the
manufacturer is prepared for certification audit through revie. a“d approva( of the base(ines, supporting
docmenrat ion, and se(f-a.dit results, the manufactwer may choose to begin the QHL q.a(if i cat icm process.
Qualification by this option sha(l be at the .an.facturer’s risk since the testicq cou Ld . . . . . pricw to, o.
co”c”crent(y with the certification audit. If this option is chosen, agreements sha(( be made with the

q.. Lifyi.g acti. itY f.r ,+ecti O. .f the test vehic Le, d... Loe.t.t of . test plan lncluding rework,
Government source Inspect ?.. (GS1) requirements, and the estab(ish.e”t of t,mtframes. Approva( of the

q.. ~ifi..Ti0. te. t re..~ts by the q.. (i fying =ti. ity .h. LL .~..y. OCC.. f. LLo.ing written notification of
cert if icatio” eve” if testing is comp(e ted prior to certif ic. tion, and shat( res”(t in the r.mufactwer, $
List i “g o“ QML-38534.

3.4.5.2 Gua[ific.ti.m by similarity. up. appr...l of the q.a Lifi..t 1.. t.,? r.~,t by th. q.. Lifyi.g
activity, prcducts that are fabricated with the same qua Lified base(ine processes< package md element

tYPes, a.d .ithi. the Process Wa.e@r ..d ~teria( di.e.sio? windows defined in 3.4.8 sha Ll lbe consider.s.l
q.alifiec by similarity.

3.4.3.3 S“bseq”ent q“a(if i cation procedures. Expansion of the QML (isring, o. the q.a(ificatio. of major
changes t. the Qf4L Listing, shal( be accomplished by the manufacturer s.ccessf. ((y comp(etiwg cq”a Lificat ion
testing as required herein and in accordance with the QML q“a(ificaticm requirements of 4.6 or the QML
configuration contro~ requirements of 3.4.8 as applicable or bath.

3.4.5.4 Test sched” Limq procedures. Q.a(ificario” sha Ll mmna((y be achieved .ithi” 9 months aftev
q“a(ificatio” initiation. The q“a(ifying activity may grant .“ extension to this pericd if ad?q”are
justification exists. The qualifying activity’s re”iew of the test report to determine am?ptabi (ity sha LL
norma ((y be accomplish& .ithi” 30 days of receipt

3.4.5 .4.? Test D[an. Test p~ans i“ctude DESC Form EQC-19H, Qua[ific.ticm Te*ri”g Notification, with ●
section 1 comp(eted and a{t items requested i“ section 1. The P(.. sha(( i“ck.de any specia( assembky,
testing, and repartimg information that is applicable.

3. I..5.4.2 Testi”q performed after receivi”q qm~ifyiwa activity app rovak. The ma”” fact”rer is eligible
to begin the q.a(ificatio” process after .“ .urhorizatio” to rest (ATT) is granted by the q“a(ifyi”g
activity via DESC Fop. ECIC-19H, secrio” 11. To ceceive an ATT from the q.a(ifyi”g activity, the
man” facrure. sha(( submit a“d receive approva( of a test p!an, Qu. Lificalio” initiation shall be con$iderea
to be the date the ATT is issued.

3.4.5 .4.3 Additicmal re$tinq performed before recei. img qua Lifyim2 acri. ity approval. Afte- meeting the
req. ire.e”ts of 3.4. I.2 or 3.4.5 .1.1 p.rs.a”t to tertificati o”, the m.”” fact”rer is e~igibke to begin the

q.a Lificat iOn P,..,,, after ..tifY:.9 and receiving .pPr..ak fro. the qualifying activity of the nature of
the iniria L or s.bseq”e”t q.a(if icati on. The ms”ufact.re. .ha L( them forward to the q.akifyi.q acri”ity a
DESC Form EQC-19H, sections 1 a“d 11, and target dates for completion of the device f.bricati o,>, screening,
qualification test, a“d report .“bai. si.n. Q“a(ificatlon initiation .ha(( be .ow.ide.=d to be the date that
the q“alifyi”g activity acknowledges ?c.eipt of DESC For. EQC-19H and target dates. The q“alificaticm Lot
sha LL not be sea(ed mri ( the authorized .yo. ermn. ”t quality Cmga. izati cm, sw.h as DCMC (fo?.ec Ly DCAS), has
bee” give” an opportunity to perform presea( “is”at impect ion. The mnai”img test pkan document. (see
3.4.5.4.1) sha(( be .“bmir ted with the test report under cover of section 111 of OESC Form EQc-19H. Start
of q“a(ifi cati.” .si”g a(ternare test f[o. s (see 3.4.5.7.1) s.ha LL “ot be at (owed without qualifying activity
approva[

3.4.5.5 Rework qua~if icati on. Devices .O”t. ining erIy “nq”a(if ied rework sha(t “or be shipp?d ““ri( the
rework has been s“ccessf”~ky qu. Lif ied. The rework and rePair P,o”i$ ions of 3.7.2 sha LL aPp Ly.
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3. f..5.3.l Qualification of rework. If any rework is to be q.a~if ied, and unless olherwise .alkawed (see
3. L.5.5 .3), the manufacturer shal( buitd a qualification (.c of reworked devices in which certified rework
processes are performed. Sra”d.ard e.a L”ation circuits may be used. See 6.6.2.3 for rework salnpte
req”ireme”ts. Qualification of rework by this methcd shall require qualifying activity approva L of the test
pLan and ATT prior to asse.b Ly of the l.r.

3.6.5 .3.2 Delid/re Lid rework qualification procedures. If de Lidlre (id rework is to be qualified, a
quak~ficat ~.. Lot of de Lidded/re Lidded devices sha(l be assemb(ed that inchdes a?eq”ate de. ic,?$ for five
q.aL1fjcallOn $a@e, PLUS re,er.e ..its. Q.alifi. ation of two Or more detidlre(ld cyc(es require that the
samptes be de(idded and reLidded N+l times to qualify ‘,N,, de(idire lid cyc(es. The N+l de Lid/retid rework
operations sha LL be pwfcmmed on qua(ificatic.n devices that have been f.tty screen. d In addition to the
original screen, there shall be N screens performed for N+l dekidtre kid operations. The fina( screen shall
occur after the last de(idlre (id cycle. Note that one delid/re Lid q.a. (i ficat ion wi(( require nno additional
delidlretid operation.

3.4.5 .5.3 Alternate qualification procedures for dielwire bond rework. The .a..fact.rer .3? etecr to
revie. the initial prcducticm tot(s) from which q“alificatio” samp Les are selected fov the occurre”. e of
certified rework processes. The devices containing the rewo.k to be qualified shal( be ammg those se(ected
for qualification. The samp(i”g of 6.6.2.3 shalt be req”ird If the amomt of rework that was performed
does not meet the saI@@e size requirements of 4.6.2.3, then additiomk dielbond rework sh.1( be performed on
the selected rework samptes or more rework sa.p(es to meet the minim.m sampke size requirements. If the
i“itia( qualification does not cover 8[[ certified rework, the” s.bseque”t production lot(s) shall be
reviewed for the occurrence of the mq”.a(if ied rework .nti L .(( certified rework is q.alif ied. De(idlre (id
rework sha L L not be qualified by these procedures.

3.4.5.6 QuaLif ied manufacturer’s List (QNL) qualification Lot. The manufacturer may e(ect to perform the
QML qualification in accordance with 3.6.5.7 on an inspection Lot of shippable product; or the manufacturer
may choose to bui [d a [ot of de. i ces specif i ca [ [y for Qf!L quat i f i cat ion, a“d test them i“ accordance with
3.4.3.7. Devices specifi.atly bui Lt for QlfL quatif i cation may either be actual prw.fuct or standard
evaluario” circuits (see 3.1 .3.24). Any actua L prcd.cts from the q.alificatio” (OT are $hippabte as a
comp Lia.t product after successful completion of q.a(ificaticm tests, subgroups 1, 3, 5, a“d 7 of table X1b,
.md tab(e X1d tests.

3.4.5.7 Qualificatirm tesr r.sauireme”ts. QHL q“alificatio” shall be accomplished by s..cessf. L
performance of group C testing as specified herein. For opti.ms 1 a“d 2, the group c testing :sha Li be the
QflL qualification tests and inspections specified i“ tab(e XIC, mder the QHL cohmn and 4.6. Option 3
mamfacturers shatl receive reciprocal Listing on QUL-38534 through achieving QPL-3851O listi.!3 in
accordance with 3.4.1.1.

3.4.5 .7.7 Test re.wirement deviations. Additional . . reduced testing, as may be dictated b? the
.“iq.e.ess of a particular processln!ateria( or the q.a(ificatio” req. i,emems of 3.4.8, may be a.thovized by
the qualifying activity. ALrernate test plans must be specifically authorized by the q.alifyil]g activity
priOr TO commencing Mith the testing.

3.4.5.8 Q“a(if ication to radiation hardmss ass.r.m.e (RHA) (eveLs. QuaLificatiO” to an RHA Level shal L
consist of qualification to the appropriate quality and retiabi lity assurance teveL (c(as. K or H) plus

grOup E tests of fflL-sTD-~3. meth~ 5@J5. specia L qualification rwirements were de.eLOped fOr a number
of Mcderateky hard microcircuit. which obviated q“atificatio” inspection for cLass H, (eve(s H and D.
QPL-3851O provides a footnote for these microcircuits. RHA Leveks are defined as foLLo.s:

RHA (e.e( (see “ore bebw)

RHA (,”~( Radiation and Leve 1
desigmtor tota( dose ne”t ro. f luence

(see 3.6.8.4) (Rad (Si)) (“/..2)

I No RHA No R%
H 3CCX3
o 1 x 104

: ; ;:12

R 1 x 105
H 1 x 106 : ; :$

NOTE , The device acq”isitio” specification may .alLow for a higher “e”tron (eve(
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Hybrid .icroclrcu its are considered to meet a specific RHA (evel if a(l dice used in the ma.. fscture of the
hybrids are acqul red f r.. wafers that have wssed QC1 to that RHA te.ek, or. a higher (e.e(. Ul>ere dice from
such uafers are vnavai(ab (e, a sa.pt. o< the dice to be used shaik be packaged and tested in a,:cordance with
the requirements of MI L-sTD -883, methcd 5@35, group E for microcircuits or MI L-s-195CE3, group 1) for discrete
de”ices. Samp(es must be take” from the specific wafer [or to be used in the hybrid for c(a$s H or from
each wafer to be used for c~ass K. The ma”ufacT. rer may elect to replace the eLement testing Iby testing of
complerd hybrids. The (or definitions, samp(ing procedures, a“d test methcds of II1L-u-3851O and
MI L-sTD-883, methcd 5@35, .$ re~ated to group E, may be app(ied as an alternate test pka”.

3.6.5.9 Q.a(ificatio” to electrostatic discharqc sensitivity (ESDS) .(.ss.s. Initial q“a(if ication to a“
ESDS c(as. or req.a(if ication after redesign shai( consist of q“atifi cati.” to the appropriate q.akity and
re(iabi(ity Levet (class K or H) P(US ESDS c(as$ificatio” in accordance with tnethchi 3015 of MI L-sTD.13S3.
ESDS ctas*iflcatio” (e.e(s a“d associated marking are defined in 3.6.8.2.

NOTE , Manufacturer. nay, at their option, classify devices as cL... 1 without per f.arming the ESD
.e”sitivity test based o“ their 0.” hist. my, judgment, or performance. ESD c(as:; ificario” ca.
be determined either by resting the hybrids using merhcd 3015 or marking to the (west
.?Lectrost atic voltage class (eel of the active devices ESDS c(as$if ied i“ accordance with
HIL-i-38510 that are accessib~e to the (cads of the hybrid deices. Support data (from device
tests or lCO ma”” fact. rerss ESD results) sha(( be retained by the hybrid man” fact. rer for
device types co,np(ia”t with this $pecificati o”.

3.4.5.10 QML-38534 (isti”q rete”tio” p.ocedure$. QML-38534 [i st ing sha( \ be retai “ed through year{y
retention reports i“ accordance with 4.6.6.

3.4.6 Q.akity conformance inspection (QC1), QC1 sha(L consist of the tests and inspections specified in
6.7. Hybrid ir,iccocircuits sha(( not be accepted or approved fop delivery “nTit .([ .pp\icabte QC1
requirement* have been met. The acquiring activity may approve de(ivery if groups A, B, cl, c%, and D
testing have bee” completed and group C2, steady state life test, has conmencd. The hybrid mm” facr.rer
shal( maintain traceability of .11 devices delivered to the acquiring activity prior to .omp Letio” of QC1
te. ti”g for the p.cpose of “orificat ion{reca(( i“ case of test fai(ure. SS’C $hai \ not be a“ accept ab(e
substitute for Q(1 ““less the procedures have been approved by the q“a(ifyi”g activity (see 4.1 .2.2).

3,4.7 Traceabikit~.

3.4.7.1 material and element traceability. Traceabi (iry sha(L be such that for each hybrid microcircuit,
.Lk adhesive* and coatings sha LL be traceable to a materia( pmd.ct ion tot, i“spectio” 10T, or other
specified g’ro”ping. Alt e(ements a“d materials “s. ed shal[ be traceable r. their i“comi”g insp?crio” Lots.
For cLass K, recovds shalt be maintained to provide tvaceabi kity f mm the hybrid microcircuit :;eri~( “umber
to rhe specific wafer lot from which each semiconductor a“d microci, c”it e(enenr originated.

3.6.7.2 PPocess traceabi(it~. Each hybrid microcircuit, or each .gro”p of hybrid microcircuits which have
been fabricated as a common batch, s.ha(( be ide”tifiab(e through means of prcd”ctio. Cra.e(ers or similar
documentation such that the .Omp(ete manufacturing history, i“cl. ding rework, sha(( be recorde& The
records should include, as a minim.., the per fornm”ce date of .lL ide”ti+id prcd.cti.a” process steps, the
specification, number of pmdticc ion process steps, and the idenrificetio” of the operator performing the
Process ,tePs. The record, shal( be retained for a minimum of 5 years (7 years for cta$s K) aft,, d, Livery
of the hybrids, and sha LL be avai(ab(e for review “PO. request of the acquiring activity.

3.4.7.3 Prod. ctio” Lot traceability. The manufacturer shatt maintain prcd.ctio” tot traced, iLity

3.4.8 configuration c.nrrok. u“(ess. otherwise specified, changes sha Lt be c.ategorizec into three
c(as. sificatio”s.

* Des..,lpl ion

1 Major chenges
11 Minor changes

111 Editor iaL changes

.41L changes i“ design, s. bstit. rion of mater ia(s or processes, or modifications to ba$e(i”ed doc”mentario.

(i . . . . a(( CLass 1, 11, and 111 changes) f.? any hybrid microcircuit must be processed in .mco-dance with
established change co”tro~ procedures (see 30.1 .2.4 of appendix k)
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a. class 1: C(ass 1 changes detai ted in 3.4.8.1 are those change, that may af f.ct the p?rfor.a”ce,

q.a[ltY, retlabi [ity, or interchangeability of the product. Acquir!ng a.rivity apprcrlai sha(i be
required if specified by contract a“dlor as specified in 3.4.8.7. The qualifying acti. ity shal( be
notified of the change by mean% of the i.s.a”ce of a request for performing rnateria( *OC process
qualification. where such a change occurs, implementation of the change shat( be at the risk of
both the acquiring activity and the hybrid manufacturer and not the Government.

b. CLass 11: Class 11 changes are a(l changes except c(ass 1 and c~ass 111 changes (e. g., conformance
co the mi(itary specification revision, vendor metal llz.atio” mask change, package height change
within the e“vel~e to(era”ce$ of the detai ( drawing, etc. ). Class 11 changes do not norm.31Ly
require acquiring or qualifying activity approval except that the ccg. izont activity :;ha(~ be
notified when there is ““cerrai”ty as to a change being major or minor in nature. Cc.ntrok
procedures and pecords sha~ ( be in accordance with appendix & prcd.ct a$s.ra”ce progm%m
req. irene”ts and sha(l be avai (ab(e for cm-site review. 1“ addition, f.. class K .i”or design a“d

prOc=ss chang=$, recOrd$ for each change $ha L( inc~ude the ,ationa [e. and/Or e.:dence aS
appropriate that the performance, quai i ty, rel iabi L i ty, or inter changeabi t i ty of the lproduct were
tmt advecsety affected. Uhen the qualifying activity is rwtif ied and judges the change cLass 11,
the . . ..s of the contact and date of the decision may comprise the justification.

c. class 111: class 111, editorial changes, are those changes to dOCU.entatiOfI necessar;? to insure
the understanding and exec.t ion of the affected document (e. g., format changes, spel ( ing, word
identity, etc. ). Change documentati.x history for c(ass 111 type changes sha Ll be avai Lable for
on-site review.

3.4.8. ~ Class 1, major chanqes. Prior to implementation, the manufacturer sha(( notify the acquiring
activity of any major change in prcd”ct design if required by the contract. The qualifying activity sha((
be “otif ied of any major changes i“ the approved base[ ined index of doc.mmts. This mtifi cat ion shall
i “c l.de a thorough description of the p.op.xed change, acceptable engi neeri”g data, a“d a sugg,?s ted test
pLan designed to deuanstrate that the changed pred”ct witl conti””e to meet the acq”isitio” do,:”ment
requirements inctuding performance, quality, reliabi Lity, or interchangeability. The acq. irin!g or
qualifying activity, as applicable, shaLl review the proposed change, the engineering data, and test plan as

applicable. The manufacturer shat L proceed with the change after appro.a L of the test pLa.. T. minimize
the need for additional tests due to in..ff icie”t detai LS or data regarding the proposed changes, il is
recommended that the test p[an be di.scussd with, the acquiring or q.atifying activitY PriOr tO c~encin9
the test prcgram. Test guidelines for each major change listed herein are provided i“ table 1[ for pmd.ct
design cha”g,, (coL.m. QCI) a“d baseli”ed process changes (cotumn QHL). For QffL by simi [aritY see 3.4.5.2.
The s“bgro”p designations i“ tab(e 11 correspond with the s.bgro”ps designated i“ tab(es X1., :X1b, X1., a“d
X1d of this specificari o”. Tests sha Ll be performed on samples of the first hybrid microci,c. its or
s.bassembties ma”” fact”red i“corporati”g the changes. upon completion of the prescribed test lprog ram, the
results sha L( be provided to the acq”iri”g activity for review and appro.a L or disapproval. At the
ma”” fact”rer>s option, hybrid microcirc”ics incorporating the change may be ma”ufact”red a“d tested prior to
approva 1; however, a( L shi pme”ts of these changed devices sha L C be withheld ““t i ! format doc.m,?”t ed approva 1
is granted by the acquiring or qualifying activity. Changes representative of those which are subject to
the req. ireine”t are:

a. Substitution of substrare material (e. g., akumina versus BeO)

b. Subs.tirutio” of materials or inks deposited on hybrid s.bst rate [e. g., (1) .ond”cror: go(d ..,s.s
copper; (2) resistor: ruthenium base .ers”s carbon) or dep-a sit methcd: (e. g., thinf ? 1. versus
thick fikm).

c. C“m. [ative change of “omina L process time of deposited material* exceeding 25 percent or nominal
process temperature exceeding +50” C or 10 percent, whichever is greater, since the (a:st
qualification or major change notification.

d. Cum. (ative changes r. hybrid substrate ma,k design that reduce . ..?”.1 design dimensions, spacing
or iso(at ion more than ,25 percent, or changes to ekectrica( parameters of the deposited eteme”rs
beyond the design Limits since the last q.alificatio” or major change “otificati o”.

e. substitution of trimming method (e.g. , abrasive versus (.s.. )

f. Increase i. substrate fabrication mu[ti -Layer co”duc.tor Le.ehs nwre than one cond.ctm- Leve( from
QlfL L,sti”g.
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●
g. S.b$tit.t ion of attach mater iat (e.g. , epaxy k versus. epoxy B) or of attachment methcd (e. g., epoxy

vers.. s e.tec tic) for hybrid microcircuit elements.

h. Change in the baselin.d process Yempera?u.e +OT element or substrate attachment uhich exceed. +25°c
or 10 percent, whichever is great.?,.

i S.bstitur ion of die type (e.g. , 2N2L84 versus 2N2905) or other element type% (e. g., t:antal.m .e. $us
ceramic capacitors or thi.f i 1. versus thickf i (. resistors) mounted . . the hybrid substrate.

j Increase in element attach area mare than 50 percent from QML (istincj

k. substitution of ba$el ined uire bond methoc (e. g., ultrasonic versus thermal compression) or wire
size changes greater than 1.0 mi (.

(. 4.Y change in specified material comp.xitio” or purity of the wire.

. . Increase i“ substrate attach perimerer ware than 50 perce”? of QffL Listing.

n. Substitution of package configuration (e. g., p(atform versus bathtub), Lid or covers [e. g., step
Lid versus drawn cover) or plating mate, ia(.

. . substitution of package or (id base materia( (e. g., nicke( versus stainless steeo

p. Changes to finished hybrid dimensions exceeding SCO, or SMO envelope tolerances

q. Substit.tie” of sea L method (e. g., seam weLd versus Laser weld), cm see( materia~ (e.:J. , S“Ag
versus AuSn)

c. Change in the tnse(i”ed s.ea~ process rime, temperature, or vacuum of more than 10 per.:ent, or
,ea[ing atmosphere except f.. the addition of helium.

s. Increase in package seak perimeter more than 50 pe,ce”t from QML Listing,

t. Increase in lead count for QML kiting per package type

u. Changes to the bas. (i”ed pm-duct flowchart i“ which ete.ent evai.at ion, screening, QC1 options, and
any operations are added or deleted, except for additional inspecrio”s acd SPC operar ions.

v. Addition of “e. proce,$es or mareria(s to QMI

. . As$emb Ly operation or test facility moue

x. CLass 1 changes .3s defined in MI L- STD-W5

1!.
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I
Major changes or I Recommended test subgroups
s.bstit. t 1.”s [of tabtes X1a, Xlb, xl.,
(see 3.4.8.1) and Xld

I (.ntess otherwise noted)

t
Qc 1 I Q!fL

,
. . Substitution Of I c? I c1 -> Ck

substrate materi. (

b. substitution of materia~ I I
deposited .“ substrate I

(1) conductor 1A, 85, 86 / .4, Cl -> C4

(2) resistor IA
(3) depasit .ethcd 1A, 85, 06r C2: ;, C1 -> CL

I I

c. Processltime/remp changes 1A, 85 I Same as
I QCI

I I
d. substrate mask design IA1, !34, C2 I NI.4

e. substitution of trim method 1A, C2 I Same as

I / QC1

f. Increase in m. Lti-Layer 185, s.6 I cl -> CL
conductor LeV, LS, ~?, I
than one [...1 I I

g,h substitution of attach i CI -> C3 i CI -> cd
materia L or process I (no wirebond
t emperat.re I

,
i. Substitution of die type IA, C2 I N[,4

I I
j. Increase in element area [NIA I c1 :> CL

from QML listing I (no wirebond

k(1) Substitution of base(in~ INIA I Cl -> C4 (.
wirehe”d merhcd I I die shear)

k(2) Uire size change IcI, ->05 ~ cl -> C4 (n

I I die shear)

I
L. substitution of wireband Icl, ->E5 I Cl -> c4 (n

materiak I I die she.w)

m. Increase i“ substrate I Nlk i CI -> C3

pe, i.eter fro. QNL
listing I I

“. Substit.tie” of package IB1, Cl -> C31 Cl -> C3
mnfig. ratio., etc. I

o. Substitution of package, /81, c1 -> C31 c1 -> C3
[id base material I

variable
data

req. i red
(subgroups)

Q(1 I QHL

~

I
85, E%! C4

I

85, S61 C4

+
85

I

+
C2

*

I

+-
C3

I

See footnotes at end of tab(e.
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TABLE 11. Testicq q.idetines for major orcd.ctlproce$s chanqes - Continued
II ~r >1 ~1 ~1 ~1 ~1

r

I Itajor change. or
substitutions

I (see 3.4.8.1)

~
I p. Change to finished

hybrid dine”sio.s

I

I q, r Wbstit.tie” of
s,. ( methcd,

I pr.f 1 (e or sea L
mt, ria~

I
I s. Increase in package sea(

Pe, i.,ter fr~ QfIL kisrir
I
I t. [“crease i“ (cad co.”t

i per package type

I . . Change to baseLi”ed
product f(cwchart

I

I v. Additiw of new pcocess

I or Wteriai

~
/ w. Assemb(y operation or

test fa. i kity move

I

I
I x. C(ass 1 change,

MI L- STD-IW

I
,

Reco!mnerded test subgroups
of tables X1., Xlb, Xl.,

and Xld
(unless otherwise noted)

QC I

Notify
acq. iri”g
activity

c1 -> C3

N/A

ee tab(e VIII
C3 8)

NIA

fllA

NIA

Notify
acq. iri”g
activity

QML

NIA

c1 -> C3

cl -> C3

● . table VI
C3 ~/

Notify
qualifying
activity

Notify
qualifying
act{vity

Notify
qualifying
activity

Notify
acq.iri”g
activity

—

Variab(e
data

re-qui red
(subgroups)

Qc 1

NIA

C3

NIA

C3

N/A

NIA

NtA

NIA

QNL
—.

NIA

C3

C3
—.

C3

—i

NIA I

—4
N/A I

—4
NIA I

—4
NIA I

I
—A

Samp(i”g sha(( be in eccordanc. e with Cabke X1#J, Xlb, Xl., and X1d of this
specif icati.an.
A(l e(ectricz.1 parameter testing sha~l be in accordance with the device
Wq.isir ion Specification or drawing or sftD.
Data his.rcg,arns providing a parametric data s.rvr,ary may be submitted i“ p(ace
of variables data.
The a.qui ring cm qualifying activity (or bath) may ad~ or reduce testing .$
warranted by detai L s.pecif i cat ion req. i,e,ments, u“iq.e design, or process
circumstances after notification by the ma”. fact. rer.
The acq. iri”g activity shat( deterki”e testing req. iremmts for de$ig” changes
affecr ino cLass K deice..
Notification is required at The time of acceptance of . . . o.der or de(ivery ,,.
Cxisti”g order when chamys are made to devices acquired r. Specificatim
Co”t, o( Orwi”’gs.
-> imp(ie$ specified s. bgm.ps testing sha(l be $equenri. k.
Exc(uding *“~K,UP, 5 and 6.
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3.5 Desiqn and construcrio”. Hybrid microcircuit design and co”str”.t ion shail be in accordance with all
the requirements specified herein and the device acquisition specificario” or SflD.

3.5.1 -. AL( hybrid microcircuits s.pp( ied to this specification shalt be hermetically sealed i“
glass, metal, or ceramic (or combination, of these) packages. For class K devices, the seaki”g atmosphere
shal( include a minimum of 10 percent he[i.m rracer gas. No adhesive or po(yneric mater iats shalt be used
for package Lid attach (or sea L) or repair. Flux sha(l not be used in the fina L seating process. The
rni”i mum distance bet.ee” the g(ass to meta L seals and the package sea(i”g surface for seam ve(ded packages
after final seal shal L be 0.040 inch (1.02 mm). The internal water vapor content sha[ L be determined in
.accorda”ce with NIL-STD-883, methcd 1018 a“d shall not ●xceed 5,CCKI pp. at +104J° C for cLass H or .1. ss K
devices, Polymer impregnations or secondary sea[ (b.ackfi [l, ccatirrg, or other uses of organic of’ polymeric
mater iaks to effect, improve, or repair the seal) of the hybrid microcircuit package sha(L not be permittd
Packages for class K hybrid microcircuits shatk ha.. a meta~ bcdy uith hard glass OF ceramic s,?als, a hard
glass bcdy, or a ceramic tcdy; and the lid shal L be wetded, brazed, s.aldered, or .g(ass frit with a frit
sea Lin.g te~erature greater than +385-C. Glass frit sealed packages shall pass the Lid torque test of
fll L-STO-883, metbd 2024. Also for c(ass K, the “se of glass frit seal shalt have gta$s .“ the mating
surface only and the inside surface of the cavity shal( “ot t-s coated with the seat glass. Si,yle layer
alumina metal lized (SLAM) chip carrier packages are prohibited.

NOTE : Packages cmtaini Y beryl lia shal 1 not be ground, $andb Last@3, !sachi”ed, or have other
c$$eret ions performed on the. which w i 11 prcd.ce bery [ lia or beryllium dust. Furthermore,
beryllium oxide packages shat( “ot be ptaced in acids that wi 1[ prcd.ce fumes ccmtai”i”g
bery(tium,

3.5.2 PoLy!neric materials. The cure temperature of potymeric matePials sha Ll not be eKCeed,?d after
completion of final seal.

3.5.2.1 Polymeric adhesives. Al( adhesive pe(y.eric mmeri.ls sha(l meet the requirements ,>1
MIL-STD-883, .ethcd 5011, and shall be appro.ed by’ the qualifying activity.

3.5.2.2 Other poiymcric W.ateriats. A.y other use of pwlyineric materials shal( be approved I>Y bath the
acquiring a“d qua~ifyi”g activities for the specific application” for which it is i“te”dd.

3.5,3 -. External metaL surfaces, other than sea( weld areas, shatl be corrosim resi:;tant or sha LL
be plated or treated to resist corrosion and sha(l meet the requirements specified i“ 3.5.8.

3.5.4 Other materials. ExternaL parts, e(ements, or coatings inchding markings shsl( be non-nutrient to
f..g”s and. shaLL “ot bLi$ter, crack, o“tgas, soften, flow, or exhibit defects that ad.ersety affect storage,
operation, or e“vir.anmental capabi Lities of hybrid microcircuits delivered W. this specification under the
specifi.s.d test conditions.

3.5.5 Desi.a” a“d manufacturing docume”tat ion. Design, topography, schematic circuit information,
manufacturing flowcharts, and process contro L documents for all hybrid microcircuits s.ppk ied ,>”der rhis
specification shall be a.ai lable i.-pla”t for review by the acquiring activity and the process certification
audit team. This documentation shall be sufficie”r to dep$ct completely the physi cat and electrical
constr.ctio” of the hybrid microcircuits s.ppkicd .“der this specification. Each hybrid micro.: ire. it sha LL
be traceab(e to a specific part, drawing, cm type number, a“d to the prcductio” Lot a“d inspection Cot cc-de.
under which hybrid micr.acirc”its . . . ma”. fact. red a“d tested so that re. isio”s can be ide”t ifi+. Cha”cjes
to prc.duct shall be controlled in accordance with 3.4.8.

3.5.5.1 Device topeq raphy. color photomicrographs (8 x 10 inches) or 35 n. co(or ,lides cq>abte of being
en[arged to 8 x 10 inch sha(( be required for i“irial design verification anc after a design change. These
photomicrc-graph$ or transpart”cies shal( show the specific intercm”ectio. patter” used to connect the
etements. They sha L( app Ly z. the substrate a“d .(( co”d”cror patterns amd active or passive ,: Leme”ts
deposited thereon, as ve(( as to semiconductor die, as app[ icable. This req”ireme”t ..” be satisfied by the
ma”. facturerms assembly drauirwg having a minimum scale of IOX.
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3.5.5.2 schematic diaqr.ms. For hybrid microcircuits supp Lied under this specification, the actu.a L
schematic diagram, logic diagram, or cc.mbinaticm thereof, shal L be avai lable .ith sufficient detai ( to
represent alk electrical ●(esent$ f.nctidnatly designed into the hybrid microcircuit together with their
vat”es (when applicable). For cowplex devices or those with redund-s”t detail, the overall hybrid
microcircuit my be represented by a Logic diagram i“ combination with schematic detai (s. where prasi tic
elements are important to the proper functioning of any hybrid microcircuit, they shalt be inckuded in the
schematic diagram.

3.5.6 Internal cc+?ductors. Inter”al thin film conductors o“ ●lements (metatlizat ion stripe., contact
areas, bonding interfaces, etc. ) shall be designed so that n-a properly fabricated conductor shall ●xperience
in normak Operatim (ar worst case specified operating W+xlit ions), a current density in ● xcess of the
maximum allowable value sh.mn below for the applicab~e cmductor material:

tl.ximum al(cnable
c.mductor material currmt dmsi ty

Aluminum (59. W percent wre or doped) 2 x 105 Alcn2
without glass ivati.m

A(uainum (59. W percent pure or doped) 5 x 105 Alcro2
glass ivated

Gold 6 x 105 AIG.2

A1l other (.”[ess otherwise sp.ecifi~) 2 x 105 Alcm2

The current density shall be calculated at the ~i.t of maximum current density (i e., greatest current per
“nit cross section; see 3.5.6u) for the specified device type and schematic cm con fig”rati cm.

a. Use a current value equa( to the maxi- c.anti”wsus c.rre”t (at full f-t for digitals or at
maximum Lc-sd for ( i“ears) cm equal to the sirple t i ❑e-averaged cwrent obtained at maximum rated
f req”ency and duty cycke ui th muimue+ Load, hi chever res. lts in the greater current value at the
point of maximum current density. This current vakue shall be determined at the maximum
recommend supply voltage and with the current assumed to be u“i form over the e“t i re cond”ctoP
cross. -secti-l area.

b. Use the mininmm allowed metal thickness in accordance with E-anufact”ring specifications and
controls inc(tiimg appropriate allowance for thi”ni W exp.er?enccd in the mttallization step (via).
The thinnicq factor over a metal tizat ion step is not required .“Less the point of maxim.nn current
density is located at the step.

c. USe the minima a.tuat design conductor widths (not mask widths) incltiing a~m.priate al boua”ce
for “arrwi”g or u“derc.tting experienced in ueta[ etching.

d. Areas of barrier metals a“d nonccrtd”cting Materia[ sha LL not be included in the W,lculati.m of
conductor cross sect ion.

Untess otherwise awroved by the qualifying activity, thick f i Ln conductors on hybrid nicrocirc”its or
multi chip substrates (meta L(izat ion strips, banding inter~ces, etc. ) sha L( be designed so that no prcper Ly

fabricated conductor sh.s~l dissipate more than 1. wattsfcrm he” $ar.ying maximum design current (except for
ccmductors on 8e0 which sha(i dissipate no more than 80 Wttstcm ).
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3.5.7 Inrerna( Lead wires. Interna[ lead wires or other conductors which are not in rhermal contact with
a substrate along their entire (ength (such as wire or ribbon conductors) shal L be designed to experience,
at maximum rated current, a co”ti”.ous current for direct current, or an rms c.rvent, for attev!ating or
p.l$ed c.rre”t, not to exceed the .al.es established by the follovi”g re(atio. ship:

, . ~d312

Uhere: 1 = Ha. im.m al lowed current in amperes,

d = Diameter in inches for round wire (or equi.a(e”t r.w”d wire diameter uhich .,>u(d provide
the same cr.ms-sect ional area for other than round wire i“ter”al conductor).

K = A Constant taken from below for the app(ic.able wire or co”d.ctor (ength and .:ompo$ ition
used in the device.

I ,, K,, .= L.=, for bond-to-knd tots L conductor te.gth I
,

I Composition I Length s 0.040 inch (0.10 cm) ] Length >0.060 inch (0.10 cm)l

I Ak.mi”um I 22,m ls, m
I Gold 30,Cm 20,5m
I Ccppe, I 30, m 20, WI
I 5iLver I 15, m 10, 5C0
I A(L other I 9,CO0 6,3CQ

,

3.5.8 Packaqe element material and finish.

3.5.8.1 Packaqe tcdy m-ateria L. Package body materiak shall be metal or ceramic or a combinaticm of these
mater iats and shall conform to MI L-s TD-.%33, methcd 2LW9. In addi t ion, metal packages shal 1 conform to
JESD9-A87. In case of .mnf(ict, methcd 2009 shatt take precedence.

3.5.8.2 Lead or terminal materiat. unless otherwise specified, the Lead .? terminat materia L shall
conform to one of the foil.wirnj compositions:

a.

b.

c.

d.

e.

f.

9.

h.

Type A: lrc+I-Ni cket-cobakt .gLkOY: HIL-I -23011, class 1, ASTM F-15.

Type B: Iron-Nickel .[1OY (41 percent Ni): IIIL-I-23011, class 5, ASTH F-30.

Type C: Co-fir~ .=ta L(iz.t ion such a. nominakly pure tungsten. The composition and application
processing of these mareria(s shal~ be subject to qualifying acti. iry approva(.

Type D: co%, core-iron nickel ASTM F-30 at(oy (50.5 percmt Ni). The core material shall
Consi St of copper (oxygen-free) ASTM 0170, grade 2.

TYPe E: cOPPer COrC AsTfl F-T 5 aL 10Y. The CO..? molter ial shal 1 cons ist of copper (oxygen-free) ASTn
B170, grade 2.

Type F: cOPPer (0xY9=n- free) ASTH B170, grade 2. This materiak shaLL nor be used as a. e(ement of
any g(ass-to-meta( seak structure.

TYPC G: lrO.-Nicke( OtLOY (50.5 percent Ni ): HIL-l -23011, cLas$ 2 ASTM F-30.

TYPC H: Nickel: filL-N-46025 <for ribbon Leads) and #l L- f-4d026 (for round wire Ied. ).
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3.5.8.3 Hybrid .icrocirc. it finishes. Finishes of aL( ●xterna( (cads or terminaks and .(1 ,?xternal
metat(ic package ●tements shak( conform co either 3. 5.8.3.2 or 3. 5.8.3.3 as applicable. The Leads or
termina Ls shall meet the .pp Licab(e so(derabi lity and CO., O$10. resistance requirements. The sother metal(ic

pa.kage e[e.enr$ (~nc~.d:ng meta LL1zed cera. ic =Le.e.t$) ,ha LL meet the applicable corrosion resistance
requirements. Finishes o. interior e~eme”ts (e. g., bonding pads, posts, tabs) shal( be such that they meet
lead bending requirements a“d any applicable design and construction requirements. The use of strike plares
is perraissibke to a maxim.. thickness of 10 micro i”ches (0.25 pm). AL( ptat i“g of f inishe$ am~ undercoats
sha(( be deposited on .(..., “cimxidized metal surfaces. Suitable deoxidati.n . . .Lea”ing operations sha(i
be performed before or between p(ating processes. AL( hybrids and packages (cases and covers) sha(( be
capable of meeting the fo((owi.g req. ireme”ts:

a. Table VIII, package evat”ati o”.

b. lil L- STD-~3, rnethcd 2025, adhesion of lead finishes

c. ASTH 8487, Mess.reme”t of Meta( a“d Oxide coating Thickness by Microscopical Exami”at io” of a
cross-section.

d. ASTM B567, Hess.reme”t of C@ati”g Thickness by the Beta 8ackscatter liethad, X-ray Fkw,resce”ce, or

Eq. iv. LenT -

Comp(ia”ce to the above req. imme”ts shal~ be denwmstrared uhen a“d as specified. The aforementioned ASTM
methods are provided as ref. re”ce oethe.is to be used when the fai(.re to pass other finish requirements
suggests deficiencies i“ p(ati.g thickness.

3.5.8 .3.1 Finish thickness measurements. Lead finish thickness measurements sha LL be taken haLf way
between the seating p(a”e and the tip of the Lead. This req. irerne”t is to avoid having the in:>pector se(ect
a “o”-ty pical pertio” of the tead on which to perform the measure”e”t Mess.reme”ts take” on the shorting
bar shal[ be corcet ated by direct measurement o“ the [cad. Finish thickness measurements for package
e(ein.e”ts other than Leads shaki be take” at the center of major f(ats.

3.5.8 .3.2 Lead finish. The finish system on .(( exter”at (cads or terminaks shal( conform to one of the
fo~klwi”g:

a. Hot solder dip. The hot solder dip sha L1 be homogeneous with a minimum thickness of .$3 microinches
(1 .52 pm) for rw”d {cads and, for other shapes, a minim.n thickness at the crest of the major
f Lats of 2CY3 micro inches (5.08 pm) solder (sN60 or s“63). 1. all cases, the solder dip sha(k
extend up to a“d beyoti the effective seati”.g pka”e for packages with standoffs or within .030 inch
(0.76 ..) of the Lead or package interface for Leaded f(ush mounted devices. For teadkess chip
carrier devices, the hot soLder dip sha[l cover a minimum of 95 percent of the meta[ lized side
caste lkario” or “etch a“d metat Lized areas above a“d be(ow the north except the index feature if
not connected to the caste L(at ion. Termi”ak area inre”ded for device mou”ticq %ha(l he cc.!ep(ete(y
covered. The hot solder dip is applicable:

(1) Over a finish i“ accordance with entry b or c be(ow, or

(2) over e(ecrroplated nicke( or .Lectroless “icke( phosphorous i“ accordance with 3.5.8.3.4, or

(3) Over the basis metal. Uhe. app(ied o.er the basis meta[, .“derp (ate that is “on,xmforming, or
other finishes that are nonconforming (e.g. , fused ti” less than 2CH3 micro inches], kot so(der
dip shal[ cover the entire (cad to the gtass seal or point of emergence of the lead or
meta((ized contact through the package wal L

b. Tin p(ate. As ptated tin sha LL be a minim.. of 3CQ micro i”ches thick a“d shal L be dense,
homogeneous, and cent inuous. As pkated ti” sha({ contain “o rore lha” 0.05 percent b, weight
co-depesit.ed organic mater iaL measured as eLeme” tat carbon. T?” ptate *ha(l be fused after plating
before or after burn-in by heating abe.e its kiq. idus temperature. Fused ti” p[ate $hal( be
visually inspected af ler f.si”Q acd sha[ 1 exhibit a dense, honmqeneo. s, a“d co”tinuou; ccati”g.
Fused tin p(.ate sha(( be a ni”imum of 2CXI micro inches fhick when measured at the crest of majo.
fLats. Fused tin PL.c. is app(icabte:
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(1) Over electroplated nickek or elect roless nicke[ phosphorous i“ accordance with 3.5.8 .3.4 or

(2) over the hsis metal

AS plated tin ..4 not be fused if the leads are subsequently hot sokder dippd in co.p(ete
accordance with 3.5.8.3.2a. Tin-Lead pLating may be used as an alternative t. tin pbme and shal L
have i“ the plated depsit 2 percent to 50 percent by weight Lead (balance “omina(ly tin)

h-.ne0.sLy cO-dePsi ted. AS pLat~ tin-~ead $hall be a minimum Of 3@3 micrOinches thick. AS
ptated tin-lead shat~ contain w more than 0.05 percent by weight co-deposited organic materia(
measured as etemen tat carbon.

Tin-Lead plate is applicable:

(1) Over as-plated tin

(2) Over electroplated nickek or electroLess “icket phosphoro”$ i“ accordance with 3.5.8 .3.4

(3) Over the basis metal

Tin-lead plating may be fused after plating before or after burn-in by heating above its liqui d..
temperatu~e. Fused tin-lead sha Ll be visual(y inspected after fusing, and $ha(l exhibit a dense,
homogeneous, and continuous coating. Fused tin-[cad shal L be a minimum of 2W .icroinches thick.
The maximum carton content for both tin and t in-lead plate (and minimum lead content in the
tin-Lead plate) o. the as-plated finish shall be determined by the manufacturer on at least a
weekly basis. The vis.ak inspection after fusing shall be conducted on a samp(i”g &,is by the
manufacturer as an in-process control. Visual inspection of the f“si “g shat 1 be performed at a
frequency suf f i cie”t to assure uni form comp L iance with these requirements on the f ini:;hed product.
The detern inat icm of carbon and (end cc.”tent may be made by a“y accepted a“alyt i ca 1 technique

(e.9. , fOr carban: Pyrolysis, infrared detection using an 1R212, 1R244 infrared dete:tor, or
equivalent; for lead: X-ray f Lores ce”ce, emi ssio” spectroscopy) so bang as the assay ref leers the
actual cc+went i. the deposited finish.

c. Gold plate. Gold pk.ti”g shall be a mi”im”m of 9?.7 percent gold, a“d only coba Lt slmll be used as
the hardener. Gold plating shall be a minimum of 50 .icroinches (1 .27 P) and a maxi... of 225
microinches (5.72 pm) thick. Gold plating shall be permitted only over “i.kel plate nor
.“dercoating in accordance with 3.5.8 .3. L.

3.5.8 .3.% Packaoe bodY finish. External metallic package elements other than leads, termi.:sLs, and sea(
t/e Ld (e. g., lids, covers, bases, sea~ rings, etc. ) shall meet the applicable corrosion resistance and
environmental requirements or sha Ll be finished so that they meet those requirements using finishes
ccmfc.moi”g to one or more of the following as applicable:

a. Solder in accordance with 3.5.8.3.2a.

b. Tin p~ate in accordance with 3.5.8 .3.2b,

c. Go(d plate sha(k be a minimum of 99.7 percent goLd and onky cobalt sha(t be used as a hardener.
Gold plating shall be a minimum of 10 microi”ches (0.25 @ a“d a maximum of 225 micn>inches
(5.72 pm) thick. The gotd plate shalt be applied over electrotess or elecrrop( ated nickel or
“nderccmti.g i“ accordance with 3.5.8.3.4. H“lti (ayered finish str.ct”res are acceptable provided
the outer gold layer meets the minimum thickness of 10 roicroinches (0.25 pm) and each of the nicke(
“ndercc.ats meets the thickness requirmne”ts of 3.5.8 .3.4 with the total nicke( thickness not to
exceed dW microi”ches (15.24 pm).

d. Nickek plate in accordance with 3.5.8 .3.4
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3.5.8 .3.6 Nickel Plare or undercoatiq. Electroplated nickel undercoati W or finishes from a s.(famate
“ickek bath is preferred and shatl be 50 to 350 .icro inches (1 .27 pm to 8.89 pm) chick measured cm major
fLats or diameters. Etectro less nickel undercoating or finishe,, when ?.((owed, sha(( be 50 to 350
micro i”ches (1.27 pm to 8.89 p.) thick measured on najor fLats or diameters. The addition of organic
“wetting age”ts aa is prohibited for either s“lfarnate or phosphorous nickel baths. E(ectrcp late or
e(.ctrotess nicke L pLate (or combinations thcrmf) as elk as nicke~ c(addi”g may be used os the finish for

package e~e~ts Oth=v than f~=~<bte [cads OF te.mina~s prO.id~ the corrosion resistance and .?nvircnmenta(
r.eq. ireme”ts are met. In .[( cases, e(ectrop (ated nicket undercoating frcm a nickel s.tfamate bath is
preferred for (eat finishes. E(ectroLe.s nickel shal[ not be used a. the .nderco.aring on flexib(e or
semi flexib(e leads (see 3.3.1 and 3.3.2 of method 2~4 of HIL-s TD-883) and shalt be permitt~ $only o. rigid
(cads or package etemenrs other than Leads.

3.5.9 Device elements. AL( active a“d passive e(ements utilized i“ the ma”ufacr.re of hybrid
microcircuits sha(l conform to the ?,Wlicab(e requirements of 3.4.2. 1“ addition for ctass K devices,
active e(eme”ts sha LL be from certified space Level lines when a.ai(ab(e and passive etements :;hakk be from
established reliabi lity tots when a.ai Lab[e.

3.5.10 Thermat desiqn. Thereat design a“akysis shalt be performed a“d shal L establish as a minim.m that
f“nctio”at hybrid microcircuit ekements are operating within their design temperature ratiWs when the
hybrid ❑icrocircuit is operated at the specified maxim.. operating case temperature. Finite element
analysis is an acceptable therma( design ana(ysis technique. AIL active and passive elements shatl be
derated (see 3.5.11.),

3.5.11 Elect rica( circuit desiq”. Worst case circuit de$ig” analysis sha~( be performed a“d i“cl”de the
fol(owing evaLuatiq”s as a minimum (applicable to the design) :

a.

b.

Electrical e(e.ent stress over the specifiej operating temperature range sha(( be within the
specified derati”g criteria. For c(ass K devices, aLL active and passive e(eme”ts as a rniniwum
sh.a Ll be decated to the requirements of MIL-sTO-975, unless otherwise specified.

Voltage and timing margins under worst case temperature conditions. Margins shculd be assessed at
externa[ device termina (s. ●

3.6 Harkinq of hybrid microcircuits. Marking shalt be i“ accordance with rhe req. iremnts of this
specification, a“d the identification and marking provisions of the device acquisition specifi,: ation. The
marking sha(L be kgib(e and .ornp Lete, a“d $hal[ meet the resistance to sol. ents mq.ipetaents of
NIL-sTD-883, method 2015. Uhe” mechanical or laser marking is performed it sha(i be clearly visibk through
those con forma( coatings approved for “se i“ f41L- 1-46058 (see methcd 2015 of MI L-sTD-883 if contrasting
material or i“k is used to highlight the trace) Mechanical cm (a$er marked meta[ surfaces sha[t meet .11

appti.abte =i. rocircuit finish and group D test requirements. Mechanica( cm Laser marking sha(l b. approved
by the qualifying activity. If any $pecia( marking is used, it sha LL in “o uey i“rerfere with the marking
required herein, and sha(( be .isib(y separated therefrom. The fok Lo. ing marking shall be i“c(”ded o“ each
microcircuit unless otherwise specified.

a. Wdex Wi”t (see 3.6.1).

b. Part or Identifying Number (PIN) (see 3.6.2).

. . Lot ide”tificatio” cede or date code (see 3.6,3).

d. Hybrid manufacturers identification (see 3.6.6).

e. Hybrid manufacturers designating symbol (see 3.6.5).

f. Co””try of crigi” (s... 3.6.6).

g. Serialization, when s.pp Licable (SC. 3.6.7).

h. Specia L marking (see 3.6.8 and 3.6.8.1).

i. Certification mark (see 3.6.8.3).

j. ESD sensitivity ,dentifier (see 3.6.8.2).
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U.Less otherwise specified, the certification mark, the PIN, the inspection tot identification code, and the
ESD identifier shalt be Located on the top surface of f Lat packages or dua(-i.-(ine conf igurat ions and on
either the 10P or the side of cyli”drica( packages (TO co”f igurat ions and ,imi tar co”f i.g. rations)

3.6.7 Index w inr. The index point, Tab, or other marking indicating the starting point fo? numbering of
leads or for .echanicaL orientation shall be as specified a“d sha[l be applied so that it is .i$ib(e from
stave when the microcircuit is installed in its normal uounting configuration. The outti”e of an
equilateral triangke (i. e., a), which may be used as an electrostatic identifier (see 3.6.8.2). may a(so be
used as the pin 1 identifier.

3.6.2 Part or ldmtifyinu Number (PIN). Each SFID microcircuit sha(l be marked with the co,q>lete PIN
The number sequence for tflL-H-38534B is 5962 -XXXXXZZHYY, where:

Federa( RHA Device QHL case Lead
stack c(ass designator type W. device out Line finish
designator (see 3.6.8.6) (see 3.6.2.1) c Lass

\
(see 3.6.2.3) designator

I designator (see 3.6.2.4)
II (see 3.6.2.2)

Drawing number

WTE: No”-3ffD microcircuits shal( be marked .ith the pin “umber i“ accordance uith the device
acquisition specificari o”, appendix C.

3.6.2.1 Device type. The device type shall identify the circuit f.”ctio” as indicated in the device
acquisition specificaticm.

3.6.2.2 Device class desiq.ator. This device class designator shall be a si”g~e Letter idelttifying the
product assurance te.ek in accordance with the deice acq.isitio” specification.

● 3.6.2.3 Case out(ine. The case out(ine shall be designated by a single letter assigned to ,?ach outline
within ●ach device acquisition specification.

3.6.2.4 Lead finish. Lead frame or termina L material and finish shal~ be as specified i“ 3.5.8.2. The
Lead finish shal L be designated by a sing Le letter a. fo(lous:

Finish Letter Lead frame or termina L materia( and finish (see note)

A TYPe$ A, B, c, D, E, F, G, and H with hot so[der dip
B Types A, B, C, D, E, F, G, and H with tin p(ate or

Lead-tin pkate
c TYPeS A, B, C, D, E, F, G, and H with go(d plate
x Types A, 8, C, D, E, F, G, and H with finishes A, B,

and c (see note)

NOTE : Finish Letter “X” shatl not be marked on the microcircuit or irs packaging. This designation
is provided for use in drawings, part lists, purchase orders, or other documentation uhere
Lead finishes A, B, and C are .Lt co”sidemd acceptable a“d inter cha”geab(e .itho.t
preference. For Government tqistic s“ppxt, rhe A lead finish .i (1 be acquired and supplied
to the end user vhe” the X is included i“ the PIN for Lead finish. If the PIN i:; “ot
avai labke with the A Lead f i“ish, the same PIN wi 11 be acq”imd except .ith the $: or 0 Lead
f i“ish designator as determined by .s.ai labi Lity. Type c terminak material is a fired on
neta(lizat ion used with Lead(ess chip carriers.

3.6.3 Lot identification co-de (dare CC&). Hybrid microcircuits sh.a(( be marked by a .“ique code to
identify the week of fi”a( seal. The first Wo ““mbers i“ the OS& sha LL be the Last two digits of the
number of the year, and third a“d fourth numbers sha(l be two digits i“dicati”g the cakndar w?ek of the
year. when the number of the week is a single digit, it shall be preceded by a zero. Reading from (eft t.
right or from top to bottom, the cede “umber shali designate the year and week, in that order (e.g. , 88o6
Cqua\s week 6 of 7988) If QC1 is performed .“ a. inspection lot basis a“d tuo or more different inspection
lots (cm ckss K subhts), each having the same PIN, are to be marked with the same ide”tific.atio” code, a
unique suffix Letter imnediate(y fo{lowing the identification ctie sha Ll be added.
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3.6.4 Nanufa.rurer’s Identification.
●

Hybrid microcircuits sha L[ be marked .Irh the name or trade mark of
the manufacturer. The identificatim of the eq. ipmenx manufacturer may appear o. the hybrid microcircuit
on(y if the eq. ipmmt =.. facturer is also the hybrid microcircuit manufacturer.

3.6.3 Manufacturer’s desiqnarinq symba(. The manufacturer’s designating sy.b-s( or CAGE cock? number shall
be a* Listed o. NAVSfflPS G967-I$W401O or .atabgi. g Handbak H4/H8. The designating symbo( shatt be used
on{y by the manufacturer to whom it has been assigned and oniy on those devices manufacrurcd at the
man. fa. t”rerns p~ant. 1. the case of mat [ hybrid microcircuits, the manufacturer’s designating sytii may
be abbreviated by omitting the first “c” i. the series of Letters.

3.6.6 country of oriqin. The phra*e ‘Wade i“ the U. S.A. ,, sha L( be marked in smal( characters be bow or
adjacent to the other rnrking specified, except that for hybrid microcircuits made in a foreign c.nmtry, the
phrase sha~[ be cha”gd accordingly. If there is limited space, the marking may be shortened to ‘W. S.A” or
to the appropriate accepted abbreviation for the country of origin. At the opt <W of the manufacturer, for
QML hybrid microcircuit. coty, the ccuntry of origin marking may be omitted from the WY of the hybrid
microcircuit but shall be retained on the initial .cmtaioer.

3.6.7 Serialization. Serialization a[(o.s traceability of elect rica( rests resutts (variab(es data) to
a“ individual hybrid microcircuit.

3.6.7. ? Class K serialization. Prior to the first recorded electrical measurement in screening, each
.(. s. K hybrid microcircuit shall be marked with a unique serial number assigned consecutively. Lot records
sha(( be .ainta ined to provide tr.ce?.bitity from the serial number to the specific i“comi”g i“:;pect ion lots
from which the elements originated.

3.6.7.2 Class H serialization. Serialization of cLass H hybrid nicrocircuit$ shakk mky be required when
specified in the device acquisition specification.

3.6.8 Special markicq. Uhe” the size of a package is in$”fficie”t to BL1OW marking of speciak process
identifiers on the tcp surface, the back side of the package may be used for these markings ex:ept the ESD
identifier sha( ( be !@rked on the tcp. Buttm cap f (at packs with less than or q“a( to 16 (cads may have
the identifier marked on the ceramic. Back side rarki”g .ich co”d”ctive cm resistive i“k sh3LL be

prohibited on no”conducc)ve surf ace,. ●
3.6.8.7 Berk’lli”m oxide packaqe identifier. If a hybrid microcircuit package contains bery(lium oxide,

the device sha(~ be rarked with this designation: BeO.

3.6.8.2 Electrostatic discharqe (E SD) sensitivity identifier. ESD classification {e.eks are defined as
f o{ lows when tested i“ accordance with HIL-STD-ES.3, methcd 3015.

Prior
ESD c(ass designation Part Electrostatic
desiq”ator careqory W vo~taqe

1 A A
2

0-1,999 v
B AA 2, C0-3,999 V

3 f,, m v

De”f.es not yet ESO classification tested shal L be marked as cLass 1 ““ri 1 resting determines the
appropriate cLass. Devices pre. io.s(y .Lassed by test as category A shal( be marked as cle.ss f. Devices
previously c(a.sif ied as category B sha Lt be marked as class 2.
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3.6.8.3 Certification mark. All hybrid microcircuits acquired to and meeting the requirements of this

specification and the a~kicab~e associated device acquisition specification, and uhich are approved for

Listing on QML-3853b shatt bear the ‘%QHLSa certification mark for SMD co”t.ok ted hybrid mic.oci-cu its and the

‘“CHSS(compliant hybrid) certification mark for IWn-SHD cent.c.tied hybrid microcircuits. The certification

mark shall be Located preceding the date code. The certification mark abbreviation ‘“Q” or “C” may be used
for smmll devices. The ,“C$fL,, or aaCH” certification mark or the abb.e. iatio” ‘Wsn or ‘scan sha(l ,not be used

for’any hybrid microcircuit acquired under contracts or orders which permit or require any changes to this

specification. The ,,QIW or ‘“CH,> Certificatim mrk a“d its application sha(t constitute certification by

the manufacturer that aCL tests of the a~licabke device acquisition specification and this specification

have been satisfactorily .ompLeted; that verifiable test data wilt be retained in fikes for not less than 5

years; and that within che specified time pericd, test dara wilt be made avaitable for on-site re. iew by

Government representatives upon request. In the event that a tot fai(s to pass i“specti.m, the manufac.twer

shalt remove or obliterate the “ML” or “Q” or “CH”’ or ‘SC,’ certification mwk from the sac!$le tested and

also from the devices represented by the sample.

3.6.6.4 Radiation hardness assurance (RHA) de$iqnator. RHA designators H, D, R, and H defined in 3.4.5.8

$hal L be marked on the part as indicated in the device acquisition specification.

3.6.9 flarkinq ooticm for controlled stora.ae of class H. !Jhere hybrid microcircuits are subjected to

testing and scremirq in accordance with some Portion of the quality assurame requirements a“d stored in

controlled storage areas pending receipt of orders requiring ccaformance to the same or a different level,

the inspection tot identification code shall be placed c.. the hybrid microcircuit package alcng with the

other markings specified in 3.6 sufficient to assure identification of the material. As an alternative, if

the microcircuits are stored tcgether with sufficient data to assu.e traceability to processing and
impecti.m records, atk ma.kirrgs may be applied after completion of a~l impecti.m to the specified tevel.

3.6.10 Markinq c@icm for cw.lity conformance inspection (QC1). The man” fact.re. has the option of

marking the ●ntire Lot or mly the sample devices to be s.bmittd to gr.wps B, C, and D QC1. [f the
manufactmer exercises the option t. mark only the sample devices, the procedures shall be as fottows:

●
a.

b.

c.

d.

The sample devices shalt be marked prior to pe.for.a”ce of g.o.ps 6, C, .md 0 qua[ificac ion or

QCIS, as applicable.

At the completion of QC1, the marking of the sample devices shall be inspected for conformance with

the requirements of 3.6.

The inspection Lot represented by the quaiity conformance samp~e .ha Lt the” be marked and any

specified visual and mechanical inspection performed.

The marking materia~s and processing procedures applied to the impect ion lot sha(l b,: the same as

those us~”f.r the inspection sa.p[e.

3.6.11 Remarking. If seated devices are.remmked (to change or correct the marking as specified in 3.6),

the reason for remarking sha(l be recorded. The remarking procedure a“d its q.a(ifi carion test ptan shaLl
be appr.v& by the qualifying activity. Approvak sha Ll be required WC. only for each package mater iat

compsiticm (making surface base rearer ial rmd ptating).

3.7 Uorkmanshi~. Hybrid microcircuits shall be man. fact”redr processd, and tested in a Ca?ef. t and

workmm(ike manmr i“ .ccorda”ce with gccd engineering practice, with the requi.entmr$ of this

specification< a“d with the prcd.ct ion practices, workmanship instructions, inspection an-d test procedures,
a“d training aids prepared by the mmufac. t.rer i“ f“(fillment of the product asswame prcg.am (see appendix

A). For ccmta.inati.m and foreign matev iaL identificarim, see i“terna~ viwa( impecr ion .eqliremenrs of

HIL-STD-883, metheds 2017 a“d 2032.
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3.7.7 Environment contro(. The fottowing are minimum e.viron.enta~ COntro( requirements. rh. air

par~i. te . . ..t. f.. the c~.=ifi..t i... i.di.at.d .h. Ll be .s describ~ i. Federal Standard 20?. A(l
fabrication, assembly, and te.ting of hybrid devices prior to preseal vis.ak shall be in an ●n,iron,mmt

meeci.g c(ass 103,’ 003 particle ccimt req. iremems. Devices awaiting presea( visual inspection, de. ice$

accepted at presea( visual inspection and awaiting further processing, and none.”tinuws prcdu,:tio. bats

(see 3.1.3.19) acc.mu (ated after ekement attach and prior to presea~ .isuak (inchdi. g parts delidded for
veuork or rep. i?) sha(i be stored i“ a dry nitrogen environ.e”t. The preseak .is”al impecticn? and the

prepar. t+.. fOr =.[i. g e.. i,0..t.t $h. [[ be in a..0rd.nce with ffl L- STD-~3, .eth~, 21J17 .wJ ;21J32. I.
addition, for .Lass K devices, all photo ~ithographic operations shalt be performed in a c(ass 106

. . . i ronme”t.

3.7.2 Rework and repair provisions. A(L rework and repair permitted cm devices shal L be a.:ompl ished in

accordance uith procedures and safeguards documented in accordance with MIL-sTD-1772 and 30.1 .1.6 of

appendix A. This documentation sha(l reflect the processes, procedures, and materia(s to be .:A i“. kudir,g

verification or test data, and be approved by the qualifying activity. Each process or procec,, ce shall be

designated as rework . . repair. This documentation sha(( indicate that a decisicm to rework i:i made solely
by the man. factwer whi{e a repair decisicm Sha Ll be made with the ccm..rrence of the qualifying activity

except for repairs permitted by this specification. Uhen required, the Government sha LL participate in

repair decisicms (see MI L-sTD-1520). A typi.a( exampke of rework is the remova[ of a defective element and

replacement with a . . . eknem. k. examp Le of repair is the use of an organically attached mo~ytab to

rep[ace a previously a(Loy attached semiconductor eLeme”t.

3.7.2.1 General rework and recrair provisions.

a. A(C te.peratwe e.cws ions during any re.ork or repair sha(l not exceed the base\ in& rework OP

repair (imitations. lime and tempemrure Limit. .hatt be specified.

b. Touch-”p of package sealimg surface p(ari”g on de Lidde-d packages is “C.T permitted.

c. The minim”. distance between the gLass to metal sea Ls and the package seating surface shall be at

least .040 inch (1.02 ..) after fim( sea[ to prevent damage to Lead sea{$ by wetding adjacmt to

them. (App(ies t. seam .elding .nLy. )

d. For cLass H devices, any device that is reuorked or repaired after pre.ea( Vis”a( inspection shalt

be subjected ro f“l L screening cm rescreening as applicable. If a device has not been subjected to

. gi. m required screm prior to rework or repair, then that device must be subjected to that

,c, een after r,p~i, or rewrk. If a device has bee” subjected to a given screen prior to revork o.

repa+r, then resc?ee”ing appkies os fot lows:

(1)

(2)

(3)

Preseak .isua[ inspection. Inspect for genera~ damage (Lo. .agnifi.ation in accwdanc.e with

til L-STD-@S3, methcd 2017 and m.thcd 2032) which might have bee” caused by the rework or repair

and perform a co.p Lete .eth& 2017 or methcd 2032 inspection of the reworked or .epai red

element or area (e. g., rep(aced die, .irebonds, etc.).

Te.pe..r”re .y. te or shock, mecha”ica( shock or Ce”r?ifuge, seat, and externa( visuat.

Rescreem al( rework or repair devices lCQ percent.

Burn-i”. Devices de(idded to rework package se. ( failure. do mt require burn-in rescpeen.

Devices which ha”. had elements replaced or have bee” wirebendec or rewirehndd require lCKI

percent burn-in rescreen.

●
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For .(.s$ K devices, any device which is reworked . . repaired after llXI percent nonde; tr.cti.e bend

D.(1 (or preseal burn-in, when applicable) shakl be subjected to ful~ screening or r,?scree. i.g as
applicable. If a device has not bee” subjected to . given mq.ired screen prior to rework or

repair, then that device must be subjected to that screen after repair o. rework. FuLL screening
is required after any rework or repair operation in.ok. ing u.lidded (im(udes de(idded) de. ic?s

with c~arif ication as fo~(ows:

(1) Preseak burn-in (when .pplicabLe) shall be repeated if the rework or repair invotves any
active ekemenr replacement or wire bonding (or wire rebinding) of a“y active ete,nenr.

(2) Nondestructive bend pull is on(y required on wires that were repbced . . rebcwdei provided the
device has aLready been subjected to rhe lW percent bond P.(L screen.

(3) Devices de~idded for rework or repair after post seal burn-in.

Uhen preseat burn-in option is included in the base(ine, the subsequent past sea~ b“r,, -in rescreen
may be reduced to 240 hours minimum. when presea( bwn-i. option is not imkudd in the baselim

the subsequent +wst sea~ twrn-in rescreen may be reduced to 240 hours minimum providei that the
rework or repair does not involve any active ekemem repkaceme”t or wire hmding (or ire

rebondirg) of any active element.

when ftux is required for rework or repair, the specific f~.x and detaikd procedures for its use

and subsequent special cleaning operations sha(l be documented and approved in accordance with

30.1.1.6 of appendix A.

Repkaceme.t ●~ements shal L not be tanded onto the chip element they are to rep(ace.

3.7.2.2 E(ement wire rebonding. Wire rebonding of eLe.ents other than substrates shal~ be lpermitred with
the fotlowing limitations:

. . No scratched, voided, or discontinuous paths or co”d.ctor patterns on a“ ekement sha(~ be repaired

by bridging uirh or addition of bon+ii”g wire or ribbon.

b. .411 rebonds shalt be placed m at least 50 percent undisturbed mera( (exc(udirg probe marks that do

not ex~se underlying oxide). No more than one retond attempt at any design Lwnd location shalt be

permitted. No rebonds shait touch an area of exposed oxide caused by Lifted o? b(istered .etaL. A
ta”d shall be defined as a wire to past or wire to pad bond. Emd-offs required to c~ear the

tide? after an .nsuccessfuk bond attempt need not be visib(e, shall not be cause for reject and

shal L nor be counted as a rebond. For cLass K, the tota~ number of rebe”d attempts (exe Lusi.e of

element replacement or tuning wire replacement) shal( be (imited to a maximum of 10 percent of the

tota L number of bonds in the hybrid microcircuit. The 10 percent limit cm .ebond attempts may be

imerpreted to the nearest wh. (e number to the 10 percent value.

3.7.2.3 Substrate wire ret-ondinq or .evair. Uire rebonding on substrates $haLL be permitted with the

f.t(owing (imitations:

a. Scratched, open, or discontinuous substrate .etatkizat ion paths or conductor patter” ,>. a

substrate, not caused by poor adhesion, may be repaired by bridging with or by addition of handed

c..mductor. having current carrying capacity at least 3.5 times the maximum cakculatcd operaring

load current for the conductor or 3.5 times the mrrent capacity of the wire bond connection

terminating on the damaged ccnductor path. The qwntity of ?epairs sha~l be Limited to .me for

each one-half square inch or fraction thereof of substrate area.

b. NO retcmds shakl be made over intended bonding areas in .hich the top (ayer metal (ization has

Lifted, peeled, or has bee” damaged such that u“derkyi.g meta LLizat ion or wbstr ate i:, exwsed at

the immediate band site.
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3.7.2.4 C.mpe..d ba.dinq. compound Mnding i. permitted O.(Y a. fo((ows:

a.

b.

. .

d.

e.

f.

9

3.7.2

a.

b.

c.

d.

uhe. required for design, rework, or repair, gotd bends sha LL be limited t. one bond COver the

origina( Lwnd, wire, or ribbon.

only nbmometa[lic compound bonds of the same size wire or ribbon are permitted (i. e., the original

bond wire and that used f.. compound bonding must be the same mater iak).

f.. rework or Pepa, r, the maxi... number of compound bocds sha(l “Ot exceed 10 percent of the totak

number of wire, .

For rework or repa, r, a Go.recr I.e action system must be .tikized i. order to reduce the number of

compound bands.

For rework or repair, .11 compound binds .ha Lt be 102 pe. cenr WXde.truc rive P(( tested in

accordance with t41L-sTO-f383, methcd 2023.

A Cmpo.”d bond sha(L not be used to Ccmnect t.o wires

All compound bonds sha~~ meet the vis.a( crirer ia i. MIL-STD-883, method 2017

5 E(.menr rep(ace.e.t. E(e”mt .eplacemmt sha(t be permitted with the foLLo. ing limitations:

Any fdymtr attached ekement may be replaced two times at a given location on .“Y device. Any

e(ement attached with po(ymer r. metal other than substrate netaklizat ion (e. g., pedestals, ribs,

carriers, etc. ) may be rep Laced four times at a given Location. PcILy.e. attached tuning element

replace..nts may be rep~aced four times at a given location.

Any .eta LLic attached element may’ be replaced one rime at a give. location

Any meta L(ic attached element onto a plated tab where the tab is attached to a substrate with a

higher temperature metallic attach process MY be rep(aced two times.

Substrates may be .emoved, replaced, or put into a ne. package one time. This restricticm doe. not

.PPLY t. s.b. trat., at T..h& into . package using mechanic. ~ fasteners.

3.7.2.6 seat rework. The use of polymers to ●ffect, improve, or repair any package sea L shalt not be

per.itt~.

3.7.2 .6.1 Lid seat rework. IT sha[i be permissible to perform seal rework witheut delidding w hybrid
microcircuits that fai L fine leak testiml one time, o.Ly if tracer gas is included during the original

$ea Ling operation a“d under .11 of the foLlo. inr2 conditions:

.3.

b.

c.

d.

Fine Leak resting, without pr.?$surizat ion (bomb), must be performed immediately after seakimg p.ior

to any other te.r.

Device. sha\L be scored in a nitrogen environment for a maxim.. of f. hours between initia( seat and

reseal without replacing the cover.

Devices shal L be submitted t. a predetermined vacuum bake p.io. to reseak.

Solder seated packages may mt be reworked i“ accordance with this procedure.

NOTE , The above Leak testing sha~l not be used as a s.bsrit.te for the fine Leak testing req. ircd i“

4.5.10.

3.7.2 .6.2 Other ,ea( rework. lt ,ha Ll be pe.missib~e co .e.o.k othe, sea(, (e. g., feedth,,~hs,

connectors, sea( pt.gs, windows, etc. ) at meta L-to- m.ta[ interfaces o. .nLidded devices.
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3.7.2.7 De(iddi w of devices. Hybrid microcircuits ray be detidded and relidded for rework or repair

prOv+ded the deLid-r~ lid prOccdure$, cOntrOls. qua(if icatiOn pLan, and resu[ting data are ~$~Lin~ and
approved by the quallfyi”g activity. Oualificatic.n of the delid-rel?d proce$s sha L( be in accordance with
3.4.5.5.2. The number of d.lid-reLid .yckes allowed shaLL be in accordance with 3.7.2 .7.7 or :3.7.2.7.2.
OeLid-retid history (i e., traceabi Lity by lot number or serial numbers) shall be maintained by the hybrid
manufacturer and $ha L( be made a.ai(abte for acquiring or. qualifying activity review upon requ,?st.

3.7.2 .7.1 Solder sea(ed devices. CLass H solder sealed devices may be delidded-re(idded on,? time. Class
K so[der sea[ed devices may not be de~idde+re~iddexf.

3.7.2 .7.2 Welded devices. tily seam sealed, overlapping pu(se we(ded, or taser we(ded packages designed
for delid-re Lid may be delidded-re Lidded. Devic?s may be delidded-relidded two times, N = 2, maxim”. for
class K.

4. QUALITY A3SURANCE PROV1S1ONS

4.7 Responsibility for i“soecti cm. Untess otherwise specified in the contract or purchase order, the
cent ractor is respensibte for the performance of all inspect ion requirements (exami”at ions and tests) as
$peci f i ed herein. Except as otherwise specified i“ the cent ract or purchase order, the cent ractor may use
his own or any other faci (it ies s.i table for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves the right to perform any of the
inspect ions set forth i. this specification where such inspections are deemed necessary to insure suppt ies
and services conform to prescribed requirements. The Government a 1s0 reserves the right to witness any of
the tests and inspections set forth herein or in the device acquisition specification and to audit the data
result i ng from the mn.f acturer’s performance of these exa. inat ins and tests. The responsible Government
inspection agency shall be given adcq”ate notification prior to th.s initiation of all tests and inspections.
If a manufacturer elects to eki.inate a QC1 step or lW percent screen step by substit”ti c-g a SPC prcgram
(see 6.1 .2.2), the rWWfacturer is onty relieval of the respmsibi lity of performing the QC1 o. ICY3 percent
screen step.

6.1.1 Resco”sibility for compliance. ALL items sha(l meet all requirements of secrions 3 and 5. The
inspection set forth i“ this specification shall become a part of the contractor,, overall i“sl>ect ion system
or quality pr~ram. The absence of any i“.pect ion requi reme”ts in the specification shal 1 not relieve the
contractor of the responsibility of insuri~ that all prc.ducts or supplies submitted to the Government for
acceptance comply vi th al L requi rements of the cent ract. Samp(ing inspection, as parr of manufacturing
operations, is an acceptable practice to ascertain conformance to requirements, however, this dotS not
authorize submissicm of known defective material, either indicated or actual, nor does it commit the
Government. to accept defect i.e material.

4.3.1.1 Quality assurance proqram. A quality assurance program shal 1 be established in ace<>.dance with
appendix A.

4.1.2 Inspection durinq manufacture. The msnuf acturer sha L 1 establish and m-aintai” in-process production
.c.ntro Ls, quality ccotro[s, arxl inspections at appropriately located points in the manufacturing process in
accordance with the p.oced”res described i“ 30.1.1 of appendix A to assure co”tin.ous c.sntrol of q.aiity of
materials, subunits, and parts d.ring manufacture and testing. These controls and inspections shAll be
adequate to .askure compliance with the applicable device acq”isiticm specification and quality standards of
hybrid microcircuits rra”ufactured to this specification.

6.3.2.1 Contro( of critical processes a“d procedures. C.< t i ..[ processes and pvoced”res sha 11 be
u.mitered i“ accordance with 4.6.

6.7.2.2 Statistical Process Co”trok (sPC). The “se of SPc is strongly enco”rage& As o minim”., the SPC
program sho”Ld incLude training, definition of controlled crirical processes, i“statkaticn of $tatistica(
control techniques, and a controk action system as de finei by JESD19-S8. process controt is recommended for
(but not Limited to) wirebcmding, Lid sea(, lead trim, a“d fi”a~ Lead finishing (so(der dip, etc.). when
inpleme”ted as a((owed by manufacturer,. option in 4.7, the prcqram sha(l be doc”me”ted and apj>roved by the

q.alif Yin9 acti. irY. The implementing procedures shall provide for frequency, sampke size, reject criteria,
aL(owabte rework, and disposit ion of fai ted prcd”ct or Lot. ALSO, a procedure is required for the
traceability, recovery, .md disposition of all devices m.an.fact”red since the last successful test in case
of process fai lure. Records of process c.a”troL shalt be a.ai Lable for review. The use of SPC controt
charts is recommended,
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4.3 .2.3 Inspection verificaticm for class K deices. F.al(owiw ●ach W3 percent v<...( inspection chmi w
assembly, trained quality contro L inspector. sIML1 reinspect a sample of the mater iats, assemblies, or
devices to the same criteria used for the 103 Percmt inspection. This requirement is waived if t.nincd

qualitY cmtr:~ +nsWctQrs WrfOrn lW p=rc~t. insPecti~ at mandatory i.sp.ticm pints. sampling wi 11 be
to a .amp(e s> ze (accept number) of 22(0). Lots fai Ling to meet the sample size (accept n.8bcr) requirement
shakt be 100 percent reinspected and resampkd to a sample size (accept number) of 32(0). This reinspection
requirement sha(l nor bc app(ied to the 100 percent ncmdesrructi.e bcmd PULL test.

4.1.3 Ccntr.a( and inspection records. The manuf act.rer shat L mai ntai” object ive ●violence documenting
that each (or has been subjected to alL processing contro (s, inspections, rmd tests acc~lishcd in
accordance with sections 3 and 4 herein. Records shal L be retained as specified in ~.1.l of ap#ertdix A.

4.fl.4 Conf iquratio” &cuments. The supptier shaL1 .pm request furnish device acquisition specif ieati.m
documentation to the acquiring activity. The d.x”mcntaticm submitted for review, upon the request of the
ecquirin.g activity, shall include the current d=sig., towratiy, schematic circ”~t, and related
in foruar ion.

4.1.5 Co”tr.al and inspection of acquisition murces. TM mnuf acturer shat 1 be responsible for ass”ri ng
that a(l supplies and services used in the manufacture and test of hybrid ●icrocircuits cnnfc.r. to .sLt the
requirements of this sptcifice.ticn, the device acquisition specification, and other provisions of the

applicable device acquisition specificaticm.

4.3.6 Test eaui Fwment and inspection facilities. 411 measumwnts for process ua”t ml or product
acceptance sha(i be made with instruments whose .gcc” racy has bee” certified. Calibration shall be traceable
to the Natima{ institute of Standards and T6chnoLcgy (NIST). Cal+ brati.an of neasureme”t and test eq”ipent
and test standards which ccntro L the accuracy of inspection and test equipment a-d fe.ci lities shall be i“
accordance with HIL-STD-45652.

4.7.7 Ifanufact”rer ccntrol over its distributors. The manufacturer shall be responsible for assuring
that its distributors mftintai” adequate controls to assure that pmxfucts sold are of the same quality as
products acqui red directly f porn the man” fact” rev.

I..’T .8 Distributor i“ve”to?y, t raceabi li ty, and ha”dlin-a COnt?Ol. Distri Lwtors shall, as a minimum,
k?aintai n an adequate inventory cent rol system, t raceabi 1? ty doc”mentat ion requi red by this specification and
their appropriate Certificaticm, adequate handling, storage, ESD controls (see JEP-108), and reps.kagirg
methods to protect quality an-d prevent damage and degradation of products.

4.3.9 Gover”c?ent source inspection (GS1) for cLass K devices. Uhen req”i?ed by ccntract or purchase
order, Government perscmnel arxllor other Government designated represe”tat ives $hal 1 perform s.rvei 1 lance

! and monitoring functions related to inspect icn, assembly, and substrate fabri cation f rou substrate lot

I acceptance through acceptance of the ccmp(eted pm-duct. The mandatory inspect i.m rtq”i reaemts wi 1( be

Per fOrm~ O. wi tness~ by the ~vernment r?re$e. tat ive at designated manuf acturimg ard test steps as
depi ctsd in the manufacturing or inspection f Louchart. Adequate inspect ion stat ims shal 1 be provided to
the Government ?epcesentat ive. ~ese designated macdatory manuf act”ri”g and test steps are ref tected in the
procedures of secticm 111, part 5 of DLAli 82W.2, and as a mi”imm shat L include the following:

a. Review of substrate Lot acceptance re$u Lt$

b. Right to witness and analyze sca”ni”g ekectro” microscope (sEM) photography, if applicable

c. Perform visual inspection at prese.gl (at each powe? specif id) on a sample basis un(ess llXl percent
inspection is requird by the .Wkicabte contract.

d. Survei LLa”ce of in-process bond strength rest

e. Sur.ei (lance of burn-in beard checkcut for circ”ir conti”. ity

f. S.rvei (lance of group B rests

g. k.di r of dcmume” tat ion.

h. Sur.ei ((ante of fai Lure anakys is, DPA activities, a“d the resu Lts a“d corrective cwtio”s related
thereto, if applicable.
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i. Surveillance of RHA tests, if applicable,

j. S..vei (Lance of ESOS ctassif i cat ion tests.

4.1.10 Procedure for lots held more than 36 mo”rhs. Hybrid microcircuits hetd by manufactu.-ers or
authorized distributors for a period exceeding 36 months fot Lowi”g the date of the inspection tot
idenrificatio” .x-de, sha(l be reinspected by’ the manufacturer for akl specified group A inspection
requirements, prior to shipment. 1. case of lot fai lure during reinspect ion, rhe Lot shall be subjected to
lCO percent inspection for all tests i“ the subgroup fai led a“d .1( hybrid microcircuits which fai L any of
these rests .ha L1 be renwved from the Lots and rejected. ALL reinspecri.a” MS with date codes of 8.WI or
Later shall .Lso be resubject.sd to and pass the soLderabi Liry subgroup 0-7 of table Xlb (B-3 for method 5C05
of HIL-sTD-&33. ) The devices sha(l retain the oci.g ina L inspection Lot ide”tificatio” cede (see 3.6.3).
Records of reinspection shalt k maintained as specified in 30.1.2 of appendix.A,

4.2 Generat insPectio. conditions. The ge.erat requirements of fIIL-3TD-.SS3 sha~~ apply.

4.2. f Classification of examinations a“d tests. The exami.atic.”s and rests required to assure
conformance to the specified prcduct assurance Levels of hybrid microcircuits or Lots thereof are classified
as follows:

Title— Paraqraph

ELement eva lust ion 4.3 (see 3.4.2)
Screenimg L.5 (see 3.4.4)
@a(if ication (0f4L-38534) 4.6 (see 3.4.5)
Qc 1 4.7 (see 3.4.6)
Data recording 4.7

4.2.2 ~. Statistical sampling for QCIS sha LL be i“ accordance with the sampling pro,: edures of
appendix B of this specification, and as specified in the acquisition document, device acquisition

●
specification or drawing, as applicable. Reserve sampte devices may be tested with the subgr.xp: to provide
reptace.e”ts i n the case of test equipment fai Lure or operator error (see 4.2.5). These devi cm sha 1 [ be
used i“ predesignated order. Initial samples and samp(es used for resubmission shal~ be rand.nnly .eLected
from the i“spectio” lot or sublet, as applicable.

4.2.2.’I Dismsa[ of samples. Hybrid microcircuits subjected to destructive tests or which fai 1 any test
sha[ 1 not be shipped on the c.mtract or purchase order as acceptable product. They may, IWvev,?r, be
de(iverei at the req”e$t of the acquiring activity if they are i.o(ated from acceptable prduct, and c(ear Ly
identified so as to prevent their being mistaken for acceptable product. Sample hybrid ❑icrocircu its fro.
inspection Lots uhich have passed product assurance inspection or tests and .hich have bten subjected to
mechanical or environmental tests classified “on-destructive (see L.2.2 .3) or found to be nondestructive by
repetitive testing (see 4.2.2.2), may be shipped as acceptable prcduct provided they pass lW Ipercent
external visual i.specticm in acc.arda”ce with ftlL-sTD-8S3, method 2029, a“d lW percent greup A electrical
tests in accordance with the a~licable device acquisition specification.
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4.2.2.2 Destructive tests. ALL mechanica( or environmental test. (other than those (isled in 4.2.2.3),

shatt be cmsidered destructive initia ([y, but may subsequently be c.msidered nondestructive .Im
accumulation of sufficient data to indicate that the test is nondestructive. The accu.u (ation of data from
five repetitions of the specified tests on the same sampte of product, without evidence of c.mu Lat<ve

‘de9radati0n Or fai lure to Pas, the SPec$f id test re.wirem=.ts i. any hybrid microcircuit in the sample, is
considered sufficient evidence that the test is .cadestr. ctive. Any test specified as a lCU percent screen
shatt be considered nwdestructive for the stress (e.e( and duraticm o. number of .yc Les applied as a
screen. U.(ess other. ise specified or $.bsequent Ly determind to be otherwise, the folko. ing HIL-STD-@83
tests .bal( be initia(ty .La.sif ied . . destructive.

Inter”at visual and mechanical (merhcd 2014)
&d strength (method 2011)
So Lderabi Lity (except for (cad finish A)
floist.re resistance
Lead integrity (methcd 2CC14)
S. (t atmosphere
SEK i“.pectio” for mera(lizat ion
Steady state life test (occe (erated)
Die shear strength rest
Tots\ dose radiat icm hardness test
ESDS test
Lid torque teat
Adhesion of L-ad finish
Vibration, .ariab Le frequency
intern.3L water vapor test gl
Pin grid package lead puLL (methce 2028)

4.2.2.3 No”destr”cti.e tests. U“(ess otherwise specified, the fol Lowinq tests are .Lassif ied as
nondestructive:

89rornet ri c pressure
Steady state Life (see “ore)
Intermittent Life (see note)
Htrlneti city
Exter”a L .isual
Internal visual (presea L)
Burn-i” screen (see note)
Radiography
Partic(e impact noise detection (P IND)
Physi ca[ dimensions
Nondestructive bond p.t~ test (method 2023)
Resistance to $oLve”ts
So Lderabi[ity <for lead finish A o“(y)

NOTE , when the test tenperat”re exceeds the ma?.”. specified ju”cticm temperature for the device
(inc(uding maximum specified for operation cm test), these tests shal( be c.msidemd
destructive ““less othev. ise speci fiti.

4.2.3 Formation of (ots. Hybrid rnicrocirc”its shall be segregated into identifiable production Lots as
defi”~ i“ 3.1.3.21 as required to meet the prod. ctio” co”troL and i“specticm req”ireme”ts of appendix A.
Hybrid microcircuits sha(~ be formed into inspection Lots .$ defined in 3,1.3.17 as req. ired [,> meet the

q.atity assurance inspection and test requirements of this specification.

;/ This inspection is “Cmdestr.ctive vhe” performed at presea( vis”ok.
~1 Test samples may be de Lidded and re( idded i“ accordance with the rework provisions of 3.7.2 thereby

m.aki”g these devices eLigib Le for shipment. The hybrid manufacturer sha(( assure that proper
precautions for hand{ ing, tes.t<ng, and shipping have been rake” by the .appi icabLe Residual Gas Analysis
(RGA) test laboratory.
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4.2.3.1 Resubmission of faited tots. Resubmitted (.x$ sha(t be kept separate fro. new MS and sha(( be
c(early identified as resubmitted lots. Uhen any lot submitted for QC1 faits any subgrwp requirement of
groups A, B, C, and D tests, it may be resubmitted once for that particular subgroup at do.bL’+ the sample
size with zero fait. res at(owed. A second resubmission usi W double the initia~ sample size with zero
faiture$ al Lo.ed is permitted only if fai lure analysis is performed to determine the mechanism of fai Lure
for ●ach fai Led hybrid microcircuit f mm the prior s.baissio”s and it is determined that fai tu?e is due to:

a. A defect that c.” be effectively removed by rescree”i.g the entire lot, or

b. Random type de fecrs which do not refltcr poor basic device design or pwr basic processing
procedures.

In a(t instances where ana(ysis of the fai ted devices indicates that the fai Lure mechanism is due to poor
basic processing procedures, a basic design fault, or nonscreenable defects, the lot shall wt be
resubmitted.

&.2.4 Test method alternatives. Atte,nate test Metlmds c,,, .Lkow,d provided that it i, dem>”,trat.sd to
the q.alifyi”g activity that such alternati.e$ i. “o way relax the requirerne”ts of this specification and
that they are approved before test i w is performed. For proposed eLect ri cat test alternatives, schesnt i c
wiring diagrams of the test equipment shall be made avai Lable for checking by the acquiri”.g activity.
Electrical test and burn-in circuits shall be approved by the aoquiricq activity.

4.2.5 Procedure i“ case of test equipment fai lure or operator ● rror. Uhe”ever a hybrid mi croci rcui t is
believed to have fai Led m a result of faulty test equipment or 6peratoP error, the failure shall be entered
i“ the test record which shall be retained for ?eview along with a complete expta.at ion verifying why the
failure is believed to be i“.slid. I/he” GS1 is requi red, the Government qua( i ty as$ura”ce representative
(&AR) shall be motif ied within one working day and given detai Ls from the test record and the opportunity to
challenge the validity of the error chimed. If “o challenge is made within the next vorki”g day, the error
wi 11 be considered valid as recorded.

NOTE: ESD fai Lures sha(l be co.”ted as rejects a“d not attributed to equipment or operator ● rror for
screening, group A .s”d end-p-si”t electrical tests of 4.5, 4.6, or 6.7 and HIL-STD-&33, method
5CQ5

4.2.5.1 Procedure for sampLe tests. Uhen it has been ●stabl ished that a fai(ure is due to test quipment
f ai lure or operator error and it has bee” establ i shed that the sample device has bee” damagd or degraded< a
replacement hybrid ❑icrocircuit from the same inspection lot may be tided to the sample. The replacement
hybrid micfocirc.it shall be subjected to alL those tests to which the discardd hybrid microcircuit was
subjected prior to its fai be a“d to any remai”i”g specified tests to which the discarded hybrid
microcircuit was not subjected prior to its fai L”re. The ma”” facturer, at his W“ risk, has the option of
repkaci”g the fai led hybrid microcircuit a“d continuing with the tests before the validity of The test
equip,ne”t fai lure c.. operator error has been e$tabl i shed.

4.2.5.2 Pr.aced”re for ,creenin.q rests.. Uhe” it has bee” ●stabl ished that a lot faik.re during screening
test is due to operetor or equipment error a“d it has bee” established that the remaining product has “ot
bee” damaged or degraded, the lot or su.vi. i”g portion of the lot, ?+s the case may be, may be resubmitted to
the corrected screening test in which the error occurred. Fai Lures verified as having bee” caused by test

eWi P.e.t fai L.re or Werat.r error .ha LL not be counted i. the PDA calculation (when appli cab(e).

4.2.5.3 Failu,e a“d corrective action reports. Uhen the procedures of 4.6.4. ~ and 4.6.4.2 are “ti Lized
i“ contin. i”g samp(e tests or res”bmitti”g (c.ts for scree”i”g tes?s, the manufacturer sha LL do,:.me”t the
re.ukts of his fai lure investigations and corrective act ions and shall make this i“for mario” a’,ai (able to
the Government QAR, the acq. iri”g activity, or the qualifying activity, as applicable.

6.2.6 Fai(”re a“a Lysis, class H. Failure a“atysis that is required by the device acquisition
specification sha(l be i“ acc.orda”ce with test method W33, te*t co.di tic.” A, of MI L-sTD.8S3.

4,2.7 Failure analysis, class K. C[ass K devices shaLL be analyzed i“ accordance with rest methcd 5003,
test condition B, of MI L-STD-8E3 to identify the failure cause. The dcmm+e”ted res”its shall 1>. reportd to
the q.alifyi”g or acquiring activiry, when requested.
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4.2.8 Test eWi Pment verification. The ma.ufact. rer shall define and utilize a methcd (e. g., correlation
samples; diagnostic routines, etc. ) to verify the measurement or operation characteristics of the e~ectrica(
test equipment. We. i. use, etectrica( test equipment shal( be verified at the start of a tc; r run and
after a“y physical changes to the test system (i .e. , replacement of test eq”ipme”t, ●tc. ). When a test run
exceeds one day, verification sha LL be accomplished at the e“d of the test . . . .

4.2.9 f4a””facturer imcm sed tests. Fo? .(.ss H, any manufacturer imW$ed tests (e. g., gross a“d fine
teak) co”d.cted after any screening tests, but prior to a“y q“a(ificaticm or qua(ity crmforn!a”:e testing,
are to be re~rtcd in both the q“a Liflcat ion a“d quality conformance .eports. The ““mber of devices tested
and the number of devices fai Led shalt be inchded in the report. If any ma”” fact.,er im+wsed resrs detect
a problem, the w.an”facturer shall submit .(( device, i“ the tot to those tests to .Lir, inate rejects and
shal L take steps to determine arw etiminate the cause of faik”re (e. g., rough handl i “g tii ch has produced

gross leaks).

4.3 ELement e.a Luati cm. Tabte 111 provides a summary and guide to the tests ard procedures for
eva(uati”g hybrid microcircuit elements.

4.3. ~ _Genera L

4.3.1.1 Sequence of testing. Subgrcups within a group (tab(e) of tests may’ be performed in any sequence,
but individual tests within a subgroup sha(L be performed in the sequence indicated.

4.3.1.2 Sample select ifn. Samp(es sha[t be random(y draw” from inspecti.m Lots or i“-(i”e production

& sampkes as applicable. The .amp(e size ..1...s in the evakuatio” tab(es give miniw.m .q.a”t ities to be
e.al. ated with app(icab(e accept number enckosed in parentheses.

6.3.7.3 CLass requirements. CLass K and c[ass H e~ement eva L.atio. requirements a.. identified by x,$ i“
the appropriate coLum” location. of e.a(uat ion tables.

1..3. ~ .6 Location of etement e.akuat ion. Element e.a(.at ion may be performed at the e(eme”t s“ppkier
facility (or other faci (ity approved by the hybrid device manufact”r.er) or at the hybrid device
man” fact”ri”g faci (icy.

TABLE 111. Element e.al”atio” summary

I I
I E (e.ent I Paragraph ~ fllL-s~&3~methcd ~

I Microcircuit I I I
I and semico”d”ctorj 4.3.2 See tab(e Iv
I dice I

I Pa,,: ”.? eke,nent, I 6.3.3 See table V

I saw ,Lment, I 4.3.4 See rabke VI

I ALternate lCD I 4.3.5 N/&
I eva(uar ion I
I
I Substrates I 4.3.6 See tab(e VII I

I Package* I 4.3.7 I See tab(e VIII I
I 1
I Adhesives I 4.3.8 ffethcd 5011 I
———

4.3.1.5 characteristics. Characteristics to be verified shatt be those necessary for compatibility with
the e[eme”t acq. isirion documencs and assemb(y procedures a“d at (east those which canner be v,:pif ied after
a$smnb (y, but co”kd c,”,, func. ri.a”a~ fai(ure.

4.3.1.6 Protection from electrostatic discharge. S.ltabte hand Li”g precautions and ground i,,rj procedures
sha L\ be taken to protect ESOS etmvents from accide”ta( damage.

●
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4.3.1.7 ELectrica( test $.Pecificatio. s. E(ectr icat test paran!eter$, vatues, limits (inc(uding de(tas
when applicable), and conditions sha(l be specified in the ekement acquisition documents.

6.3.2 Microcircuit and semiconductor dice. Hicrocirc. it and semiconductor dice from each wafer (or sha LL
be evaluated in accordance with table IV and 4.3.2.1 through 4.3.2.7.2. for c[ass H devices, ,e(ement
eval.atio” testing is nar required for JANC discrete semiconductors which have bee” rested in ~accordance
with fll L- S-195W, appendix H.

4.3.2.1 S.kqrouP 1, lCBI percent electrical test of dice. Each die shall be electrically te:;ted, .hich
may be dcme at the wafer Leve( provided .(L failures are identified and removed from the tot when the dice
are separated from the wafer. Electrical testing sha Ll as a minimum include static testing at +25-C (see

group A. tabLe xl, SUWICOUP 1 fO? micrOclrcuit$ and HIL-5 -195133, grOuP A, subgrOup 2 for’ semic,>nductors).

4.3.2.2 S.bqroup 2, lW percent visuak inspection of dice. Each die sha(l be vi$.alky i“spx ted to
assure co” forwe.nce with the applicable die related requirements of II IL-sTD-883, merhcd 2010; M[L-3TD-750,
methods 2072 and 2073; and the e(ement acquisition documents.

4.3.2.3 Samote evacuation of assemb[~ dice.

4.3.2 .3.1 Test sanp( es. A sample of dice from each wafer lot shal L be evaluated i“ accord., >.. with tab(e
Iv, subgroups 3 through 7 as applicable, and 6.3.2 .3.2 through 4.3.2.7.2.

6.3.2 .3.2 Test sample preparation. ‘Test samples shal~ be assemb(ed into .uitab Le packages :;”ch that the
assembly methcds a“d conditions the eleme”r witt see d.ring norma( pmd”ction assembly wil( be simulated.

4.3.2.4 S@rouPs 3 and 4.

4.3.2.4. J Sampte size. The ckass K samp[e sha LL consist of 3 die from each vafer and a total of at least
10 die from each wafer Lot. The cLass H sample sha LL consist of ar Least 10 die from each uaf,?r Lot.

●
4.3.2 .6.2 Internal visual. Each samp(e shall be vis.al(y i“spectei after .ssembty to ass.”m? co” fo.mance

uith the applicable requirements of HIL-sTD-883, methcd 2010; MI L-sTD-750, methcds 2072 and 2073; and the
element acquisition doc”me”ts.

4.3.2 ,4.3 Electrical test. For interim, post burn-in, a“d final ●lectr ical tests, the minimum
requirements for microcircuits and semico”d. ctcm dice shal( i“cl”de static. tesrs at each of the foklowing:

a. +25° C.

b. Maximum rated operating temperature

c. Minimum rated operating temperature.

NOTE : Finak electrical tests satisfy e“d pint e(ectrica( test requirements specified in preceding
test nwrh-cds a“d need not be repeated.

4.3.2.5 S“b.aPWD 5.

4.3.2 .5. ~ Sample size. From each wafer lot, a sample of at least 5 die req. iri”g 10 t.xd wires minimum
sha(L be selected.

4.3.2 .5.2 wire ta”d strenqth te$ti”g. FOP wire tand strength testing:

a. A ni”imum of 10 wires consisting of die-to-package, die-to-die, o. die-to-substrate lm”ds shall be
destructively P.(1 tested. A“ eq”a L ““mber of bonds shat( be tested o“ each samp(e die.

b. For beam Lead and flip-chips, five dice sha([ be tested
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c. The die .etal Lizat ion sha(l be acceptable if no fai(. re occurs. If ,mLy one wire w fal Ls,
another sample sha Lt be se Lected in accordance with 4.3.2 .5.1 and subjected to s.tgrwp 5
evaluation. If the secc+d sample contains no faikres, the bcoding test resu(ts ore acceptable and
the lot of dice is acceptable. If the seccnd sampke contains we or more failures, or if more than
one failure occurs in the first samfie, the lot of dice shall be rejected.

d. The rejected wafer Lot may be resubmitted to s.bgrcup 5 ●valuaticm if the failure was not due to
defective die metal Libation.

4.3.2.6 S“tqroup 6, scanning ●kectrcm ❑icrosccge (SEH).

4.3.2 .6. f sample selection ard reject criteria. Sa@e setect ion and reject criteria sha(t be in
accordance with I!lL-sTD-883, method 2018. Alternatively, SEM testing may be performed on a sample of eight
randomly se Lected dice from each wafer. 1. cases when dice are very Large and comprise a large area of the
wafer, the q.a Lifyi W activity may approve other alternate satple sekecticm plans.

4.3.2.7 S“bqroup 7, rtiiati.m testinq.

6.3.2 .7.1 CLass K sawle size. The cbss K sample requires 3 dice from each wafer and a minimum of 10
dice frcm ●ach wafer bat.

6.3.2 .7.2 Radiation testinq require~nt. Radiaticm testing is required when applicable to the
❑icrocircuit device.

a. For dose rate and latch.p, pheto current and Latch-up ●ffects are functions of circuit
configurations and thus should be $imulatcd during tests.

b. The $mpte shall be equally divided between MIL-STD-883, methcds 10f7 and 7019.

6.3.3 Passive elements. Passive elements from ●ach inspection lot sha LL be ●valuated in accordance with
table V a“d 4.3.3.1 th~h 4.3.3.6. This evaluation is not required tdwn the ●lements are acquired from
the Established Reliability series of military specifications and the element meets or ●xceeds the
e..al..stiw req. ireme”ts of this specification and is listed on the QPL.

4.3.3.1 subqroup 1, 1~ percent electrical test of fxssive elements. Each passive element shall be
electrically tested at +25° C as specifi e-i in the et-t acq”isiticm d.x”ments.

4.3.3.2 S.bqr.aup 2, visual i“spectio” of wssive elements. Passive elements shall be visua[ty i“spcted
to assure conformance with the applicable pssive etement rebted rquireaents of MIL-sTD-833, method 2032,
and the passive element acquisiti.m documents.

a. Each class K passive element shakk be .is”akky inspected.

b. Class H elements sha LL be sample inspected using a sample size ard (accept “umber) of 22 (0).

4.3.3.3 Test safwle pr ewrat ion for s.bqroups 3 and 4.

a. For chss H and K passive e(emenr$, when as~embly is required to perform ●lectr ical tests, test
samp(es shall be assembkd into suitable packages such that the assembty mthcds and ccmditicms the
●(ement wiLl see d.ri”rj nocnmk assertb~y .ikl be simu Lated.

b. The rotat test sample shal L contain at least 20 wire kcmds (an equal “umber w ●ach element) if
wire Lwndiy assembly is .mppLicab (e.

●
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TA8LE Iv. Microcircuit and semiconductor dice evaluation requirements,

Subgroup

1

2

3

4

5

6

7

class I
—
K

x
—

x

x

x

x

x

x

x

x

x

x
—

x

—

Y.

—

x

x

x

x

—

< lElement e(ectr

I lE1e.wnt vis.a~

I

-
c I I.temal visua

I

L------
I stabilization

I
I Temperot.re

I cycling

if!echa”ica( sho

Ico”$tan;r

I .ccekraticx

11.rerim electr

I
lB.r”-in

] Post burn-i”

I electrical

I
I Steady-stat. L

c lFina( electric

I
c Iuiw bond

I e.a(uat ion

I

i SEM

-
lRadiat ion

I
lD.ase rate and

I latch-w
I

ilotat dose

1Ne”t ,0.

I i,,.di.tj..

HIL-STD-&33

flethcd

2C1O

2072 II

2073 ~/

2010

2072 ~/

2073 ~/

lCQEJ

1010

2c02

2ctl

1015

1035

2011

2018

1020

1019

1017

Co”di t io”

c

c

B, YI

direction

A, Y1

direction

240 hours

minimum at

+125-C

Quantity I

(accept I Referent

number) I paragrap

~-
1CH3 percent 14.3.2.1

~-
lCQ percent 14.3.2.2

I

+-
IL.3.2.3

16.3.2.4.

10 (o) i4.3.2.3

I

I

lf,.3.2. f..

I

14.3.2.4.

I

14.3,1.5
I

i4,3.2 .4.
~-
10(0) wires 14.3.2.3

or I
20(1) wires 14.3.2.5

~-
See mtkd 14.3.2.6

2018 I

~-
14.3.2.7
I

10 (o) I
I

5 (o) I

I
5 (o) I

I
—–

~/ f41L-sTD-750 methods
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4.3.3.4 Samp(e e~ectr icat test of cassive e~ements. Samp Le passive ekements shall be elecr. i.a(ly tested
at +25°c for the f.(bwimg characteristics (minimum):

a. Resistors: DC resistance

b. Capacitors:

(1) Ceramic type: Dielectric withstanding ..ltage, insularism resistance, capacitance, and
dissipation factor.

(2) 1..1.1.. type: DC leakage current, capacitance, and dissipation factor.

(3) Meta( insu( atim se.icc$duct.r type (MIS): DC leakage current, capacitance, diekxric

.ithstarding .ottage.

c. Inductors: DC resistance, inductance, and Q,

4.3.3.5 Visual ●xaminat ion. E(ements sha Ll be visually examined for evidence of corrosim or damage

atrrib.tab Le to the test and conditioning sequence.

4.3.3.6 Uire tend strenqth testing. Uire bcmd strength testing appkies t. .Lenents uhich are wire bonded

during the hybrid microcircuit device assemb(y operaricm. The sample shal( include at least 5 ●teme”ts md
10 Lmnd wires ninim.m.

a.

b.

c.

At Least 10 wires, c.”si sting of e(eme”t-to-subst rater e[ement-t.o-psckage, or elemen-to-elecw”t

bonds shall be destructively wIL tested. A“ equa~ number of bonds sha[l be tested on each sample

eLement.

The ebment metal lizat ion shall be acceptable if no fai lure occurs. If only one wire bond f.sik., a

second samp Le sha[( be selected a“d subjectec to the test i“ accordance with 4.3.3.6a. If the

sec.md samp Le contains no fai (ures, the bonding test resu Lts and the ●lement Lot are acceptable.

If the second sample contains o“e or more fai lures, or if more than one fai lure occurs in the first
san@e, the element lot shalt be rejected.

The eLHnent inspection Lot MY be res.bmitt~ t. evacuation if rhe fai (... was rwt due tc. de fectiue

element meta~lizarim.

6.3.4 SuPface accustic wave (SAU) e(em.”t evaluation. SAW e(eme”ts shal L be eva(uated i“ accordance with
tab(e VI and 6.3.6.3 through 1..3.4.3.

6.3.4.7 RF prcbe test. Each SAU e(ement sha([ be RF probe tested as specified in the detai 11.scq.isitio”

specif icati cm. This RF probe test may be d.”e at the wafer Levet provided aLL fai Lures are identified end

removed from the Lot when the etements are separated from the wafer. RF probe testing sha(l be performed at

+25-C unless otherwise specified by the detai (Iacquisiti.m specification.

4.3.6.2 Visual inspection. Each SAU element shal( be visuakly inspected t. assure c.mformance with the
requirements of MI L-sTD-l!83, methcd 2032, 3.L.

4.3.4.3 Wire bond eva~. ation. From each i“spectio” lot of SAU ●~eme”ts, a randenly setect.td s.amp(e of at
Least two elements shal~ be e.al. arei for wire bond p.lk sr?ength. A minimum of 10 wires shall be

destr.cti.e(y P.(1 tested i“ accordance with MI L-sTD-T?33, methcd 2011.

be acceptable if no fai Lure occur s..
The SAU element meta LLizati.m shall

If only one wim fai~s, another samp(e shat( be selected and a minimum
of 10 wires shall be destructively p.1( teeted in accorde”ce with methcd 2011. If the seccmd sample

contains one O, mmre fai [Ures, or if mare than .“. fai (Ure occurs i“ the first samp(e, the tot of SAW
e(ements sha Ll be rejected. The rejectee 10C may be resubmitted to wire bond eva L.ati.n if the fai lure ..s

“ot due to defective met.s((izati o”. Uith .acq. iri”g acti. ity approva(, destructive bond P.(L tests may be

Per for.ed on test coupons which provide the specified test req. i reme”ts. Test COupns must be processed
.itb the same eteme”t prcducti.n Lot.
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TABLE V. Passive element evaluation requirements.

i i M i x iE~e-t el=tri=~

~
lviwa~ i.spectim

I I 1.1

Istabi lizatio” bake

iTe.pemt.r.cyc.limg

I

i Mecha”i cat shock

I
~ccnwta~ accelerat ion

ivoltage conditioning

~aging &acitors)

ivisual inspection

I

iE(ectrica(

Iliirebo”d eval.ar i..

MIL-STD-883 I Quantity I

2032

2032

1W8

1010

2m12

2ml

2017

2011

~ (=.W lReferen~e
:onditio.1 number) IP.rawwh

ilw perce.ti 4.3.3.1

~–

IIW perce”rj 4.4.3.2

I 22(0) I 4.4.3.2

I
c

I
8, Y1 I

jirectionl

A, YI 1

direction

I I 4.3.1.7

I
I

I

I i 4.3.3.5

I
1 4.3.3.4

~–
I lo(o) I 4.3.3.3

I wires I 4.3.3.6

I 20:;) I

I wires I
,

4.3.5 Alternate Integrated Circuit Die (l CD) Eva Luari.n. Akternate lCD e.a(.?.tio. shait be used on(y in

cases where comDLex lCD testina is imoractica~ outside the act”a L e“d item (i .e. , hybrid “icrocirc. it). The

lCD samp Le bui 1~ into hybrid. ;usr su;cessf. ((y comp(ete e.a(.ati.m prior to ret&*i of the ha[an.e of the

incoming Lot. Acquiring activity approval must be obtained prior to imp(ementario” of this alternate

procedure. 1“ Lieu of packaged element e.a~uatio” tests i“ accordance with 4.3.2, 4.3.3, a“d 4.3.4 lCO’s

may be assembkd into hybrid microcirwits a“d acceptance of these elements sha[~ be based on the abi Lity of

the hybrid microcircuit to meet al( grwp A, subgroups 1, 2, and 3 (pkus 4, 7, a“d 9 as applicable)

e(ecr. ica~ tests required for the hybrid microcircuit. A minimum of 10 lCD, S (O defects) .hal~ be assembled

i“ro at Least 3 hybrid miccocirwit devices. Hybrid microcircuit devices assembled for the p.rpase of

e~e.ent eva~uat ion are deliverable provided aLl of the prcwis ions of this specificaticm are met. Ekement
.i re bcmd eva(u.at ion for lCDO $ may be ac.omp (ishea “si”g a secxxd or additicma( sample of e[ements wire

t.md.d for that purpose only. When the hybrid microcirwit b“i (d opt ion for lCD evs(.at ion is $e(ecred, the
ma”” fact”rer shall estab(ish and mai”tai” a sample pLan or procedure to identify the $a.p(e prior to

electrical test. 1. case of Lot failure when a(ter”ative lCD e.a(uat ion is used, a(( of the hybrid Sa.PLes

and the lCD inspecrio” lot .ha L1 be rejected. Uhe” the man” fact”rer chmses t. ana(yze the fai (.4 hybrids

r. is. (ate the cause of fai lure a“d this a“atysis determines that the cause of fai (.re is not related t. the

lCD being tested and that the lCO has been COrrect(y stressed during the required screening and testing,

the” the lCD i“spect i.” (or may be accepted. If the lcD has “ot bee” corvecr~y stressed, the fai led hybrid

device may be reworked .? “e. samph replacement hybrids may be assembled.
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TABLE VI. SAW etement evaluation rw. irements.

ct.,, I I ltlL-STO-S83 I

- Test ~ ~antity
KIHI lHerhc=l Condition]

—–

I Reference

~,ag,aph
L-

x I x IRF e~ectrica( probe I I [1U3 percentl 4.3.4.3

r ,
x I x lvisua~ inspection [ 2032 I IICQ percentl 4.3. L.2

( , ,

x [ x !wire bond eva(.arionl 2011 I I 10 (o) I 4.3.4.3 -

II II I w~re, I

II II

II II ( 20 :;) I

II II I wire, I

4.3.6 Substrate evak.at ion. Substrates sha LL be evak. ated in accordance with tabLe VII and 4.3.6.7

through 4.3.6.5.3.3.

NOTE , Substrates fabricate by the hybrid device Manufacturer using a MI L-STD-1772 q.akif ied process.

shal( be exempt fmm this eval..at ion.

4.3.6. ? Definition. For the purpose of substrate evaluation, a substrate inspection Lot shalt consist of

homcge”eo.s substrates having the same number of Layers, manufactured using the same faci (i tie;, processes,

mater ia(s, wd vacuum deposited, plated o. printed as one Lot.

4.3.6.2 Electrical test parameters. Electrical test parameters, .a(.es, kimits, and conditions shall be

as specified in the app~i cable detai(lacqui sition specification.

4.3.6.3 S.bqroup 1, lWI percent e(ectr icat te$ti”g. Each substrate sha(L be e(ectri GaL(y tested at

+25-C, if and as specified i. the applicable detail lacq. isitio” specification. ●
4.3.6.4 SubqrouP 2, lCO percent visua~ i“srmct ior. Each substrate sha(l be Visua(ky i“speetea to assure

conf orrtance .< th the appli cab(e req. i reme.ts of MI L-sTD -$383, metfd 2+332, and the appt i cab[e
detail lacquisitio” specification.

4.3.6.5 S.bqroups 3, 4, and 5 Qe”eva[ mq.irem.”ts. From each inspection [ot of substrates, a randomky

se(ec ted .amp Le sh.a(l be eva(.ated. Uith acquiring activity approva(, desrv. ctive tests may be performed on

test .oupms “hich provide the required test data. The test coupons must be made with the same materia(s

that were used i“ the ma”. factoring of the inspection Lot and processed at the same time as the inspection

[at

4.3.6.5. J subgroup 3. A .;”?... of five sampLes sha(( be submitted to subgroup 3 resting.

6.3.6 .5.1.1 Physical dime”si o.. Inspect i“ accordance with MI L- STD-883, methcd 2016, a“d the applicable

deraikfacquisitio” specification.

4.3.6 .5.1.2 Vis.a L inspection. l“specr i. accordance with MIL-STD-883, methcd 2032, and the applicable
detail lacq., sition specification.

6.3.6 .5. ?.3 Electrical. S“bstrares s.ha(( be electrically tested at +25°c for the folkwi”g

characteristics (minimum). Req. ?re.enrs sha~~ be as specified i“ rhe applicable detai (iacqui sition
specification.

a. Resistor.: DC resistance

b. Capaclrors: Capaclrance. If ,pecifi.sd i“ the app. icab(e detai(lacquis irio” specificati co, test

for dielectric wirhsta”ding .o(tage, ins. kati.” resistance, and dissipation factor.

c. For m.(li(ayeced substrates, co”rin. ity a“d iso(atio. testing sh.al~ be performed to verify the
i“terco”necr ion of conductors as specified in the .pp(icab Le detai(lacq. isition specification.
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4.3.6.5.2 Sutqroup L. A minimum of three sampkes that have been subjected r., and passed, subgroup 3
testing shall be submitted to subgroup 4 testing.

4.3.6 .5.2.1 Conductor thickness. Measure conductor thickness in accordance .ith the a~(icab(e
detai (/acquisition specif icarion. Conductor thickness shall meet the req. ireme”ts specified in the
applicable detai L/acquisition sp.ec. ificat ion.

4.3.6 .5.2.2 Conductor resist ivity. Measure cocductor resist ivity in accordance with the aw>(i cable
detai Llacq”i sition specificatica. conductor resist ivity $ha Ll meet the requirements specified in the

appticab(e detai Llacqui sit ion spectficatio”.

L.3.6 .5.2.3 Film adhesion. Perform fi 1. adhesion testing in accordance with lflL-sTD-977, m?thcd 4500.
The substrate and tape sha(L show M evidence of peeling or ftaking of metal libation.

4.3.6 .5.2.6 Solderabi lit~. For soLderab[e substrates on(y, perform Solderabi Lity tesri”g if specified in
the applicable detai llacquisiti.m specification in accordance with the applicable detail lacqui$ it ion
specification.

4.3.6 .5.3 s“baroup 5. A minimum of two samp(es that have been subjected to, and passed, subgroup 3
testing shall be submitted to sutgroup 5 testing.

4.3.6 .5.3.7 TemPC rature coefficient of resistance (lCR): when specified i“ the applicable
detai ttac.q.i sition specif i cation, perform TCR testing for resistors in accordance with f!lL-sTD-202, .ethcd
304. lCR shal L meer the requirements specified in the applicable detai llacqui sition specification.

a.

b.

c.

Thick fitm type: Test as a ❑inimum, two resistors from each resistor paste sheet resistance value.
O“e from the sma(lest and .me from the largest area resistors at -55-C using a reference reading at
+25-C, or temperatures as specified in the detaitlacqui sition specification.

Thin film type: Test as a minimum, the highest vaL”e resistor at +125°c using a reference reading
at +25*c or temperatures as specified in the ditai llacquisiti.o” specification.

If specified in the amLicabte detaitlacq. isition specification, TCR tracking testing sha(l be
pep fomntd. TCR tracking shall meet the Wquireme”ts specified in the applicable detai (Iacq. isition
specification.

4.3.6 .5.3.2 Wire band strenath testi”q. For wire bondable substrates, perform wire bend strength testing
in acccmdarice with HIL-STO-&-93, method 2011. The sample shall inckde at (east 2 substrates and 10 bmd
wires minimum. For goLd metakkized .Lass K substrates that at the hybrid (eve L are inre”ded to contain
aluminum wire bonds, aluminum wires shati be p(aced as specified in the detai (/acquisition spe.:if icati.n and
these wire band saep[es shal( be baked for 1 hour at +3CWC in either an air . . a. inert atmxphere prior to
the performance of wire bond strength testing.

a. At (east 10 wires, consisting of substrate to substrate bonds, sha(l be destr.ctivety PUIL tested.
An eq.a k number of bends shak L be tested on each sampte substrate.

b. The substrate meta L(izat ion sha Ll be ac.eptabte if w fai lure occurs. If only 1 wire bond fai 1s, a
second samp(e of a minimum of 20 wires sha(l be prepared using the same wire typelsize and the same

type equipment a$ the fai 1~ ~nd($). lf the $ecOnd samp Le contain$ one Or ~re fal (ure$, OP if
more than one fai t“re occurs i“ the f irs. t sample, then the s“bst rare inspection (or shal~ be
rejected.

c. The substrate inspectim lot may be resubmitted to evaluation if the fai Lure(s) was nor due to
defective substrate meta(lizac ion.
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TABLE VII. Substrate e.a[uat ion re.a.ireme”t$

( r r
[ CL,*S [ I MIL-sTD-S83 I Quantity I

,@ ro”p ~ Test
IKIHI

~ (accept I Reference
lnethcd I condition I number) I para.gc.aph

, ,
1 I x I x lELectricaL I llCJ3 percent I 6.3.6.3

I I I testing I I i
, , ( ( ! ,

2 I x I x lvis.a~ I 2032 I Ilmperce”t I 4.3.6.6

I I I inspecti~ I
, I

3 I x I x lphy$lca( i 2016 i I 5 (o) I 4.3.6 .S.1.1
[ [ I dimensions I

I x I x lvi,.aL I 2032 ~ I 4.3.6 .5.7.2
~ ~ ~ inspection I

I x [ x lELectrica( I ~ 6.3.6 .5.1.3

, , ,
~ I x i x lc~d.cto, I I 3 (o) i 4.3.6 .5.2.1

I I I thickness or I
I I I conductor I I 4.3.~5.2.2

I I I .esi,ti.ity I
Ill
I x I x lFilmadhe$ iOn I ~ 4.3.6 .5.2.3
I I I test I
Ill
I x I x lsOtder.bi Lity ~ I 4.3.6 .5.2.4

, r
5 \x~x~TcR II 1 2 (o) ~ 4.3.6 .5.3.1

I x I x Iliiretand \ 2011 j llOwire$ (Q): L.3.6 .5.3.2
~ ~ ~ ,vaLuation I 13Jl wires (1)1

I
I x I x lDie shear I 2019 ~ I 2 (o) \ L.3.6.5.3.3
I I I evah. tation I

4.3.6 .5.3.3 Die shea, st?enqth testing. Perform shear strength testing in accordance uith MI L-sTo-E@.3,
methcd 2019. At Least two die per substrate sha L( be attached and tested for each die attachment method, as

specifi~ in applicable detalt{acq. isiti O. specification. If a failure occurs at less than the specified
force and is not due r. defective substrate mater ia(s, the lot shalt be resubmitted to die shear e.a(.ati.m
a“d the fai t”,, mcde documentd.

4.3.7 Packaqe eva(.ati o”. Package cases or co.ecs. sha(( be evaluated i“ accordance with table VIII and
4.3.7. ? through 4.3.7.5. In addition, (aser ma,ked surfaces shaLl be subjected to a“d pass subgroups 3, 5,
and 6.

4.3.7. ~ Definition. For the purpose of package eva(.ar ion, a package inspection tot sha L( eo”sist of
homcgenm.s case, or covers of the same package type and out~ine dimensions (may differ O.(Y in Lead (e”gth
and Lead count); ma”. factur’ed ..i”g the same fac. i(iries and processes; and pkmed as o.. Lot (if p(ating is
applicable).

.

(

●
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L.3.7.2 w

a. From the initial package inspection Lot, a randomly se[ectd sample shat( be subjec t-j to package
evaluation.

b. subgroups 1, 2, and 3 of table VIII $hal( be accomplished for each (or. The remainder of table
VIII sha Ll be accomplished periodically at intervals not exceeding 6 months for additional package
inspection lots, except as noted in 4.3.7.5 herein.

c. subgroups 2, 3, and L of tab(e VIII appLy to cases o.(Y. A quantity (accept number) of 15 (0)
shalt apply to the number of termi”ats or leads to be rested. The leads .ha L( be ,andomly se Lccted
fro” rhree packages minimum.

6.3.7.3 Sukqrc..p 1. Separately verify case a“d cover dime”siona( co.plia”ce with the eke.ent acquisition
documents.

.4.3.7. L Subqroup 4. For metal cases with leads separate. by a“ i“su( ator, meaw?e i“s. k.tion resistance
between the metal kcdy of the case and the leads that are isotated from the case. This test does not apply~
to non-metallic cases. This test shal~ be performed at 6-month interva($ unless a change in insulator
mater iat is made for CL.3SS H devices and o. every incoming kot for .Lass K device..

4.3.7.5 Subqroups 5 and 6. Separately verify case a“d cover for compliance with subgroups 5 and 6.

G Corrosion in the internal cavity area shatl not be cause for rejecr ion. This test sha LL be performed we
time only for class H and at 6-month intervals for class K ““(e$s a change in material or plating is made.

TABLE VIII. Packaqe evacuation requirements.

r
I subgroup

1

2

3

L

5

6

i Test
HI

xi Physical
I dimensions

xi Solderability

I

xl Thermal shock
I

xi High temperature
I bake

I
xl Lead integrity

I

I

1
xlileta~ package

I i.o(atim

,
x\ Moisture

j resistance

I
xlsa(t atmosphere

MI L-sTD-as3

ethodl Condition

2016 i

2W3 I soldering
I temperature
l+245°C *5-C

lIXJSit hour at
I+lso”c

Iw
2ca4 I

i(~ead fatigue)

l(LeadL~ss chi[
I carriers)

2028 i(Pi. grid
Iarray Leads
Ia”d rigid
( leads)

1033 j6WI V dc
Ilca ..4 maxim”,

1004 i

mmi A

Quant it)
(accept
number )

3 (o)

3 (o)

3 (o)

3 (o)

5 (o)

5 (o)

Reference

par.graph

4.3.7.3

4.3.7.2c

4.3.7.2

4.3.7.6

4.3.7.5

4.3.7.5

L3
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4. 3.6 Adhesl.e evaluation. The fmlymeric adhesives used in hybrid microcircuit applications shal( be
subjected to and pass the ●vat.at ion procedures detailed i“ fIIL-sTO-8S3, roethcd 5011.

6.4 PCOC.?SS contro L. The indicated processes shall be control (.si in accordance with tab(e 1X and 6.4.1
through 4.4.2.

TABLE 1X. Process co”t POL summary.

1..4. I

6.6.7.

a.

b.

c.

d.

e.

f.

9.

6.4. ?
Co”cans

1
[ c1ass ] MIL-STD-883

~ OperatlOn ~ Pa,a.g.aph
I Condirio” [

I ,

I Uirebo”di”g I x I x I 2011 ~ I 6.4.7

1x1x1 2023 i
I ,
I SeaL 1.1 I 1014 1A, 1x1O ‘8 i 4.4.2

Ill I atm/cc He I
,

wire bondi”q.

1 w. A process machine operator e.aluatio” sha(( be performed:

when a machine is put i“ro operation.

Periodically whi (e i“ operation, “or to exceed 4 hours.

I/he” the operator is changed. Change of certified auto wireband operators is akko.ed if aLL other
machine conditions for evaluation are maintained.

when any machi “e part has bee” changed.

Uhe” any machine adjustment of the process parameters has bee” made.

when the spc.ol of wire is change.i

Uhen a new device type is started (unless the machine was e.a L.ated using test samptes that also
simulate the new device type, see 4.4.1.2).

2 Standard eva(.atio” circuit (test ccupon or test vehicle) Standard eval.atio” circuits (test
or te*t vehic (es) that sire. (are the production device may be destr.cti. e(y eva(uated il> Lieu of the

product

6.4. ? .3 Process machines. Process machines not meeting the e.a(uar ion requirements sha({ not be used.

4.4. 1.4 Corrective action of process machine. A PrQct$s ~.h:.e ~Y be returned to cperat ion on(y after
aPPrOPr <ate corrective acri.. has been implemented and the machine has been eva Luated a“d passed testing in
acc.orda”ce with tab(e 1X .$ require..

4.6. ? .5 Data record. A data record shalk be maintained and ide”tifiab(e 1. each machine, cq>erator,
shift, a“d date of test.

4.4. 7.6 u?re banding.

1..4. ? .6. T Process machine/oDeraror evat.ati o”. Sample wires from three devices sha(( be de:; tr.cti.ety
p.L( tested i“ accordance with ?IIL-s TD-883, method 2011 a“d as fo( Lows:

a. CLass H devices: A minimum of 10 wires tota L consisting of wire bonds to elements typical of
device assemb(y operation sha~ L be tested.

b. C(ass K devices: & minim.. of 15 wires from each device sha(( be testei As a mi”inw., wires
tested sha L[ i“cl.de o.. each from a typica L transi$tov, dicde, capacitor, and resistor die, a“d
five wires from the header to the substrate, as appticab (e.

●
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c. Req. iremenrs c(asses H and K: Evaluation resutts are acceptable if no fai ture occurs at Less than
the va(ue given i. tabte 1 of HIL-STD-S83, method 2011. If any of the sample wires f-i L, the
m-achineloperator sha(l be deactivated a“d corrective action take”. !Jhe” a “e. sample has been

Pr,Par~! tested, and has passed this procedure, the machineloperator has been certified or
recertl fled, lC can be returned to service.

6.4. ? .6.2 Lot sample bu”d strenqth. from each wire bo”di”g lot, a sample of at (east two devices shall
be “c.ndestr.cti.ely tested in accordance with liIL-STD7 &33, method 2023. This req. ireae”t does not apply to
devices that are l@3 percent mmdestructively tested. A(ter”ately, destructive p.lt testing in accordance
with methd 2011 may be pe~formed. Devices with know” .is”a( wire bondirrg rejects shall “ot be .xc(ud&
from this sample.

a. A wire bcmding Lot consists of devices that are c.onsec”tively Lwnded “sing the same setup and wire,
by one machineloperator (operator changes are al lowed for autobonders) during the same period not
to exceed L hours.

b. 1. each samp(e device, at least 15 wires sha Ll be tested, inckudi”cj 1 wire from each type of
transistor, diode, capcitor, and resistor chips, 3 .iPes from each type of integrated circuit, and
5 wires connecting package leads, as app~i cable. If there are less than 15 wires in the device,
all wires sha(t be tested. Sample devices shall be inspectsd for Lifted wires. Lifted wires
resulting from bond pull testing shall be counted as rwndestruct pull test failures.

. . The wire tending lot sha LL be acceptable if “o fai (“re OCC”.S. If o“e .irelbcd fails, another
sample of two devices sha LL be selected and 100 percent nondestructively tested. If the seCOti
samp Le contains no fai Lures, the wire bonding lot is acceptab~e. If the second samp L’? .(s0
contains fai Lure(s), or mcme than o“e wirelbo”d fai (s in the first sample, the bonding
machi nelope rater shal ( be removed from the operation.

d. The fai (.res shall be investigated and appropriate corrective action shall be implemented. The
machineloperator sha Ll be recertified in accordance with 4.4.1 .6.1 before being returned to
operation. Al( devices bonded since the previous certification (tot sample Ixmd strengrh test)
shall be subjected to 100 percent no”destr”ctive bond strength testing (class H).

e. For RF/mic Povave devices, test sample circuits that sim”( ate the prcd.ct ion device W/ be
destructively evaluated in lie” of the product (see 4.L.~ .2). Uhe” test sample circuits are used,
the data fro. this test shall be used for SPC monitoring of the processlproduct.

4.4,2 Sea( testing. All class K devices shal( receive fine leak testing, withcwt pressurizmtio. (bomb)
immediately after sea(ing and prior to a“y other test. class K devices are sealed with a minim”. 10 percent
helium traker gas atmosphere (see 3.5.1). If a fai lure occurs, the lid seal rework mq.ireme”ts of
3.7.2.6. ~ shalt be fol Lowed.

4.5 Device screenimq. Each hybrid microcircuit shall be subjected to and pass alt of the applicable
screening tests and inspectiws in accordance with the following:

a.

b.

4.5.1

a.

b.

c.

d.

e.

Option 1 a“d 2 devices: Table X a“d 4.5.1 through 4.5.’I3.

Option 3 devices: HIL-sTD-S83, method 5CKK except methcds 2017 a“d 2032 sha~t replace method 2010.

w.

Additional test. a“d inspections may be performed where experience indicates justifiable concern
for specific quality characteristics.

Electrical test parameters, values, limits (in.i.ding deltas), and co”ditio”s sha Li be as specified
on the acquisition document.

AL( device, that fai L a“y test criterion i. the screening seq”e.ce shat( be rero.cd from the lot at
the time of observation or immediately at the co”c~”si.on of the tesr i“ which the fai [“PC was.
observed.

!Jhe” POA, patter” fai lure, or delta (imits have been specified or other conditions fOr tOt
acceptance ha.. been imposed, the required data sha LL be recorded ?,”d maintained as a basis for lot
acceptance.

Once rejected a“d verified as a device fai (“re, rework and subseq”e”t re$cree”i”g in :,ccordance
uirh the Limitations of 3.7.2 may be performed.
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4.5.2 Presea L burn-in test Preseal burn-in is optional, nnd performance requires the approval of the
acquiring activity.

4.5.3 Nondestructive bond P.L( test for c(ass K Devices. Nondestructive lCU percent bond POJ(l test shal~
be per fovmed for .1.ss K devices. The tota( “umber of fai Led wires and the total number of devices fai [.x!
sha L( be recorde& The tot shall have a PDA of 2 percent or one wirer wh~chever is greater based o“ the
“umber of wires p.l Led in the wire band lot cm pwd.ct ion tot. Fai Led Lots may be resubmitted one time to
ILSJ percent nondestructive bend P(L test with a tightened PDA of 1.5 percent. The test shall be performed
i“ accordance with MIL-STD-SB3, method 2023. Devices from lots .hich have been subjected to the
nondestructive lCO Peru”? bond P.([ test and have fai [ed the specified class K PQA requirement shall not be
deki.ered as c(ass H product.

4.5.4 Interna( vis.a L inspecricm Devices awaiting presea( inspection a“d accepted devices awaiting
further processing shalt be stored in a dry, co”tro Llcd environ.ne”t u“ti 1 sealed as specified in
?IIL-STD-BB3, .ethcd 2017.

4.5.5 visual inspection for damaqe. The ma”. fact.rer may inspect for damage after each thermat or
mechanica( screening ,tep, or at any subsequent time in the screening sequence.

4.5.6 Particke impact noise detection (PI ND) test. Uhen approved by the acquiring activity, PIND testing

shak L not apply to de. +ces with i“terna( ccmfomal coati”.g. PIND sha(~ be performed in accordance with test
methed 2020 of HIL-STD -883, condition A or B. The tot may be accepted w any of the five runs i f the

percentage Of defective devices is @SS than 1 percent (OP one device. whichever i$ greater). ALL de fecti.e
de”ices .ha(l be removed after each r... Lot $ which do not meet the 1 percent PDA on the f i f th r.”, or
exceed 25 percent de fecti.es cunutative, shatt be rejected.

4.5.7 Preburn-;n ekectr icat test.

a. Preburn-in electrical testing is optiona~ except when delta limit meas”reme”ts are required.
Nc.wever, devices may be tested to refra.e defects prior to further screening and to form a basis for
cq?plicatio” of PDA criteria.

b. This test need “ot i“cbdde a(( device parameters, but sha Ll i“ct”de those neas”rements most
sensitive to and effective in renm. i”g e(ectrica(ky defective devices.

c. Uhen de(ta Limits are specified in the device acq.i$itio” specification, the meas”reme”ts shall be
recorded, and traceabi kity sha LL be maintained f r.. the device to the corresponding electrical test
data.

4.5.8 -. Burn-i” sha[[ be performed on each device

4.5.8. f w.

a. Preburn-in (interim b“r”-in for cLass K) a“d post burn-in e(ectrica( parameters as specified i“ the
device acquisition specification shaLl be meas”,ed.

b. B“r”-in electrical conditions sha(( be as $pecif ied i“ the device acquisition specification

c. Delta measurements sha(( be made on parameters specified i“ the device acq”isitio” specification

4 .5.8.2 Burn-in perid.

& Class K devices sha[t be b..nec-in i. accordance with the tirne-te!nperat”re regres.sio”$ specified i“
fll L-sTD-8B3, method 1015. The b“r”-i” time sha L( be equa(ly divided into tuo successive burn-ins,
Inter,. e(ecrr Ica L tests ;“ accordance uith the device .xq.isit {on specification sha LL be performed
after the f i rst burn-i” to determine acce@ab Le devices for the *eco”d b.r”- in.

b. C(ass H devices shal[ be b.rued-i” i“ accordance with the time-l emperat”re regressions specified in
MIL-3 TD-883, methcd 1015.

4 .5.8.3 Failure analysis of burn-in screen fai(. res for cLass K d.?vices. Catastrophic fai(ures (e. g.,
shorts or opens measurable or detectable at +25e C) after bup.-i” shalt be a“.alyzed. Analysis of
catastrophic fai [.. es may be Limited to a quantity and degree suf f icient to estab(ish fai Lure de and
cause. Fal Lure a“atysis res. (rs sha(( be documented a“d a.ai tab[e to the Government repres.snt.atives.
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L.5.8.6 Lots resubmitted for burn-in. Burn-in tots that do not exceed twice the at Lowable PDA may be
re,.bm itred for burn-in one time on(y. Resubmitted tots shakl be kept separate from new Lots ?.d sha(~ be
inspected for .3L( specified characteristics using a tightened inspection PDA equa( to the next Lower number
in the PDA series (see appendix 8). The “umber of pattern fai [ures aL Lowed sha LL be the same 3s required
for the original burn-in.

4.5.8.5 Burn-in acceptance criteria. At the option of the manufacturer, burn-in acceptance shatl be
basec o. PDA or patter” fai lures. Either option or both MY be app(ied to a burn-in tot as acceptance
criteria (i .e. , if a tot exceeds PDA requirements, the” pattern fai (ure analysis may be used to determine if
the tot is mceptabl e).

,
I

I Test i.spectio”

I
IPreseal burn-i”

I Nondest r.ct ive bond
I puLl

I Internat visual

I Temperature cyc ( i ng
I or therra( shock

~c.mtant acceleration

I

~PIND

lE(ectricak
I
I

I

lB.r”-in

Ifi”ak e(ectrica( test

I

I

i sea L
I a. Fine
I b. GrOSS

lRadicgraphic

lExternaL visua L

TABLE X. Device SCree”i”q.
, —

NIL-STD-883 Rwi ,e.e.t, I

Hethcd

1030

2023

2017

1010
1011

2CC12

2CW

2020

“ accordance
i th
pp[icable
e.i..
pacification

1015

n accordance
ith
pp(icab(e
,e. ice
pacification

1014

2012

2CQ9

~ Reference
Condition I CLass K I Ctass H I paragraph

~—
I Optio.a( I Optional I 6.5.2

ilca percent[ N/A i 4.5.3

11~ percenti 100 percenti 4.5.4

c Ilm percent~l~ percenti 4.5.5
A, minim.m INIA

IICO ~rce”t~

B, (Y1
direct ic.”
on(y)
A, (YI
direction
on(y)

ICO percent ilcm percent i 6.5.5
ol- 1 or I

lCQ percent IIW percent I

I I

Aor G impercent f NtA i 6.5.6

~—
IIW percent~ OptiOna( j 4.5.7

I I I

ilcc percent !103 percent i 4.5.8

I r
~lW percent ~lW percent \ 4.5.9

I I I

~—
Ilrxl perce”tllW percentl 4.5.10

I I I

~—
IIW percent I

~—
I1OL! percent llCa3 percentl 6.5.11

—
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4.5.8 .5. ~ -. Partern fai(ures are m. Ltiple device fai~.res within a device burn-in (ot with the
same rcat . ..s. of fai Lure. The manufacturer shall determine and doc.me”t, prior to beginning burn-in, the
criteria for the formation of burn-in lots (e. g., devices submitted to burn-i. at one rime, a production
(et, or .9. inspection tot) for the p.rpxes of PDA caLcu Latic.n. The burn-i” (.C $ha LL be z 41 device, or
a[[ devices submitted to burn-in during a l-week period, whichever is less. The man. factu rev shal~ not
co”d. ct burn-?. in addition to that specifi~. Delta limits shall be defined in the device acq. isitio”
specification when required. Uhe” the POA or pattern fai lures applies to de(ta tier, its, the delta parameter
.a(.es mess.rec after burn-i. (lGU percent screening test) shatt be compared with the dekta W?ameter .aLues
mea$. rec prior to that burn-in. U“kess otherwise specified in the device acquisition specification, PDA,
a“d pattern fai (.re a“a{y$is sha(l be app~i cable c.”(Y to +25”c static tests (group A, s.bgrcup 1)

4,5.8 .5.2 PDA option.

6.5.8 .5.2.1 PDA class H. For .(.ss Ii, the PDA sha LL be 10 percent . . we device, whichever is greater,
regardless of b~size.

4.5.8 .5.2.2 PDA cLas$ K. For class K, the PD.4 shall be 2 percent or one device, whichever is greater,
regardless of burn-in tot size. C(as$ K PDA sha(l be ca(c. kated on fai Lures occurring during the second
haLf of burn-i. only.

4.5.8 .5.3 Pattern fai(ure option.

4.5 .8.5.3.1 Pattern failure option, class H. FOP class H devices, when Acceptance is based on ~ttevn
fail. t’es, aL1 muktipte device static failures at +25°c must be analyzed to determine mat . ..s.. Multip(e
device fai (ures with the same rcot cause (three or more depending on lot size) sha LL be considered a
‘mfai (.re pattern’q. If a fai Lure pattern is established, the tot sha(L be rejected; othewi se, the M shakl
be accepted regardks, of PDA. In all cases., lots with device fai lures that do not exceed the POA are
acceptable and do nor .equire pattern fai kure a.a Lysis. The “umber of device fai (.res with the same mot
cause that estab(ish a fai k“re pattern sha(( be based on Lot size, as foL(ows:

Number of fai Lures
Lot size (x) that establish a patter”

,s20 3
21 SXS40 4
40<xs1CCI 5

f03<x53m 6
3W<XS 503 11
503<. 16

Examp(e 1: Lot size is 25 with 4 device static fai(.res at +25° C

o If .(L 4 device fai(”res do not have the same root cause of fai(ure (i. e., 3 or
Less fai Lures with the $ame mot cause), the” no ‘,fai 1... pattern,< exists and the
passing 27 d,. ices are ac.eprab (e.

o If .[ 1 4 fai Lures have the same rcat cause of fai Lure, then a ,’fai k“re Pattema,
exists a“d the lot should be rejecte&

Example 2: Lot size is 403 with 15 device static fait”res at +25-C

o The Lot is acceptable (i. e., 10 percent PD.4 alh+s 40 device fai lures)

Ewa.p(e 3: LOT size 403 with 41 device static fail”re$ at +25° C

o If 10 or less of the device fai Lures are due to the same rwt cause, then a
,,fai ~ure ~ttern ,,do,, .ot exist and the lot is acceptable.

o If 11 or more of the device fai Lures are due to the same root cause, the” a
,mfai Lure pattern$, has been e$lab( i shed and the (o1 ?s unacceptable.
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(..5 .8.5.3.2 Pattern fai (.re Opti M, .Lass K. For class K, uhen acceptance is based on pattern fai lures,
.(L m. Ltiple device static fai lures ar +25”c must be ana Lyzed to determine rcat cause. The 10Y shall be
stopped And ,pLac@ on ho{d if:

. . any i<b device fait. res within the burn-i” lot have the same rmt cause of fe. i lure (i e., patter”
fai lure established), w

b. the tota~ “umber of device fai Lures in the burn-in lot exceeds 5 percent.

The lots may be reworked and recovered if the fai lure is due to:

a. a defect that can be effectively removed by rescreening the entire burn-i” (ot or,

b. random type defects which da not reflect pm. basic device design or p.wr basic processing
procedures.

1. .11 instances where analysis of the fai Led devices indicates that the failure mechanism is due to PC..
basic processing procedures, a basic design fault, or twnscreenable defects, the Lot shal L be re jetted.

4.5.9

a.

b.

Final electrical test.

Final electrical testing shal L inclvde all parameters, Limits, and conditions of test which are
specif icatty identified in the device acquisition specification as fi”a( ●lectr ical test
requirements. As a minimum, final electrical testing shall include group A, table Xla, subgroups
1, 2, and 3 (p(us 4, 7, and 9 as applicable).

FinaL electrical testinq satisfies end-point electrical test requirements specified in the

PreCdi W test methods, and need not be d.pl i catcd

6.5.10 Sea[ (fine and qross leak).

a. For class K devices, the seal test may be performed in any seq.e”ce between the final e(ectri.al
test and externa L visual, but it shall be performed after alL shearing a“d forming op,?rat ions on
the terminals.

b. For class H devices, the seal test sha(l be performed in any sequence between the constant
acceleration test and external visual, but it shall be performed after al( shearing and forming
operations on the terminals.

c. For class K a“d H devices, aLL device lots (sub Lots) having any physical processing steps (e. g.,
solder dipping to the gtass seat, etc. ) performed following seal or exter.at .is.at shall be
retested for hermeticiry and .is”a[ defects. This sha(l be accomplished by performing, and
passing, as a minimum, a samp[e seal test (MIL-STD-W3, method 1014) using an acceptance criteria
of a quantity (accept number) of L5(0), and an externak visual inspection (fllL-sTD-El13, methcd
2039) on the entire inspection Lot (sub Lot). For devices with leads that are not gla:;s seated and
that have a lead pitch less than or equal to 1.27 mm (0.050 inch), the sample seal test shall be

performed using an acceptance criteria of a quantity (accept number) of 15(0). if the ample fai L*
the acceptance criteria specified, a(l devices i“ the inspection Lot represenmd by the sampke
shall be subjected to the fine ati gross $ea L tests and all devices that fait shatl be removed from
the lot for finat accept. ”...

6.5.11 Exter”a( visual scveen. The final external .i~.al screen shall be conducted in accordance with
fllL-sTD-&73, method 2CP39 after all other ICJ3 percent screens have been performed to determine that “o damage
ro, cm contami”atio” of the package exterior has occurred.
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4.6 QML-38534 qualification. ALL tests, test methcds, rest conditions, and limits shal L be in accordance
with MI L-s TD-8S3 and as specified herein. If a qua(ificaticm bat is withdrawn due to (1) fai(ing to meet

q.a~ificatio. requlrement$ or (2) lack of fai lure a.a[ys is, corrective action, and (3) no retesting is
performed, the cert?f icatl On Of the Pro.ess or material (or both) to be covered by that qua Lif icarion sha Ll
be reme.ed by the qualifying activity.

NOTE , The hybrid n!an.facr.rer has the right to seLect not to use a“y so(.tie” or sol.e,>t identified
within this specification or rekated specifications that has aLso been identified by the
America” Congress of Governm.e”t I“dustrigl Hygienists as being a pete”r iat or suspect
c.arci.cgen. Uhere the hybrid ma”. fact”rer e(ects “ot to use . marecia(, he must notify the
acq. iri”g or qua(ifyi”g activities and the customer i“ writing in clear, u“ambig”o. s Language
not subject to misinterpretation that this right has been exercisd.

4.6.1 Qualification ekiqibi(ity. All processes to be qu.a(if ied a“d which are to be i“c(uded o“ QML-38534
must have been certified by the .qu.akifying activity in accordance with 3.6.7.

4.6.2 Test samples. Devices used for q“a Lificatio” shall have bee” asse,nbked using HIL-sTD.-1772
certified process (or as a(bawed by 3.4.5.1 .1) a“d screened in accordance with the applicable sections of
L.5 herein. Qua(if icatiw tests shaLt be performed at faci (i ties which have Laboratory suitabi (ity granted
by the q“a(ifyin.g acti. ity. DESC Form EQC-62H, Hybrid Product Base(ine, OP its equi.a(e”t, shal L be used to
base Line the specific processes a“d materia(s .ti lized i“ the qu.atif i cation device.

4.6.2.1 Standard eva~”atio” circuits. The manufacturer may elect to design a“d b.itd a fu”ctio”a(
standard e.a~”ati.on circuit (device) in accordance with 3.1.3.26 in Lieu of uti Lizing act”ab pm-duct. If
qua(ificatio” is te be performed o“ a hat of devices b“itt specifically’ for QML q“a[if ication [see 3.4.5.6)<
the device shal( be represe”tati.e of the physica[ complexity of the prcd.ct that wilt be covered by its
testing. standard evahation circuits shal L not be used for group C QC1 product .q”a Lificat ions.

4.6.2.2 Sample selection. The samp(e size for each test is Listed in the corcespo”ding subIIrcups of the
group C tab(e xl., 1. additicn for group C, $“bgroup 3, a minim.m of three elect rica( rejects or
representative mechanical samptes .ha Lt be reserved (see 4.6.5.8) Except for designated rework a“d
no” fu”ctio”al devices, test samples shall be ra”dom(y selected from the inspection lot The %m”facr. i-er
shal. L retain a sufficient number of te$r devices from the tot to designate reserve samp( es.

4.6.2.3 Rework $awles. For apprcwa( of rework q“alificati cm, the rework sample sha(( be prepared in
accordance with the manufacturer’s bse[i”ed rework procedure. Three o“t of five devices tested in group C,
subgroup 1 sha Lt have u“deryo”e the rework to be qualified. Two o“t of the three (3(0)) devices tested i“
group C, s.bgro”p 3 shaLl contain the ve.ork to be q“a(if ied. O“e of the two devices tested in group c,
subgroup 4 sha L[ contain the rework to be q“a Lified. The die and wire sample size req”ivements of 4.6.5.10
and 4.6.5.11 sha LL be applied to reworked wirebonds and rep(aced die. Each rework method sha[L be
considered a different process.

4.6.2.6 Non f”nctio”al s.mp( es. Electrical rejects from fi”a L elect rica( testing i“ screening c.. be used
i“ a“y subgroup of q“alificatio” tests where electrical testing is “or required.

4.6.2.5 Disposition of samp Les. Samp[es destr.cti.ety tested (see 4.2.2.2) during q“a(if ication testing
sha LL be submitted to the qualifying activity with the q“a(ificatio” test report. Othev hybpid
micvocircuirs i“ the qua(ificaticm inspection tot $ha(( be dis~sed of i“ accordance with 4.2.2.1.

6.6.3 Test rep. mt. The man” fac.t. rer shal( submit the test report under cover of DESC Form EQC-19H with
$ecrio”s 1 and 111 comp(eted.

4.6.3. ? Test data. Test data $ha LL be submitted to the q.atifyi”g act$vity. This data .ha L( inc[.de a
summary of attributes for .Lk required tests a“d measurements i“c L”di”g de”ice sc,eeni”g and
QC1/q.a(ificatio” tests. 1. addition, va~iab (.. data sha LL be provided for the fo(lowi”g tests when
applicable:

a. Group .4 data and group C e“d fmint electrical test data

b. Group C interna[ water .apar and RGA readings

c. Group C die shear’ strength test resu(ts, the force at the time of fai(”re a“d the fai L”re category
. . the die shear force if no separation occurs.
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Group C ire bond strength test res. (ts., the forces at the time of fai (ure and the fai (ure category
or reading. for the devices tested if no fai lure occurs.

Other data is required by the q.atifying activity for a(ternate rest plan.

4.6.3.2 Documents submitted to qua(ifyinq activity. Original fabrication, assembly, screening, and
QC1lq.a (if i cat ion travelers and variables data shakt be submitted with the test report. Alternatively,
copies of the original documents that have been verified by the government scurce inspector are acceptable.
Any changes to records shal L meet the req. i rements of 30.1.2 of appendix A.

4.6.3 .2.1 Tesri”.a location diaqrams. Diagrams .hatk be supp( ied with the test report detai (i.g and
Labeling the elements and .irebo.d test locatims cm the test .ehic(e cm samp(e (e. g., die p(a,:eme”t and
orientation, wire ix”ding, resistor Location, ●tc. ).

6.6.4 Test failures.

4.6.4. ? Resubmission of fai~ed samples or lots (or both). Un(ess otherwise specified (4.6.5.8.1),
resubmission of fai ted samp Les or additional sa.p Les from the same production Lot are not allo.ed unless
such fai lures are due to equipment or cperitor errors i“ accordance with 4.2.5. Notification of the
qualifying activity is required.

4.6.4.2 _. AL( test failures shatl be reported to the q.akifyi”g activity, along with (if

applicable) the resutting fai lure anatysis and corrective actions needed to assess qua(if icatio” status or
akternati. es.

4.6.5 Detai led test requirements. Table XIC under the QML column and 4.6.5.1 through 4.6.5.13 detail the
testing requirements for qualification for koth class H and ctass K devices.

4.6.5.1 ~. The hybrid microcircuits shal L show no e.ide”ce of lcose particles. Any hybrid
microcircuit showing Loose part icLes when tested as specified herein shall be analyzed. Fai Lure of PIND
sha(( not jeopardize q.akif ication provided the man. fact. rer demonstrates that the lease particke contro L is
established a“d random samptes, fro. prcduct fabricated using the haseli.ed process, are PIND rested after
corrective action impleme”tati o”. These random samples sha L [ have been screened (see 4.5). The retest
req. i reme”ts sha 1 k be determimd based on the nature of the changes made as a res”(t of the correct i .e
action. Co.pt i ant c~ass H sha LL receive lCQ percent PINO screening unti 1 the manufacturer demonstrates to
the qualifying activity that the requirements of 4.6.5.1 are met.

L.6.5. T.T Loose partic(e recovery. The loss. part i c [es that caused the f ai Lures shat ( be recovered and
analyzed for the cause and source. If the ana Lysis fai 1s to locate the partic Les causing fai Lure, the
device sha[L be care fut Ly de~idded end examined in a“ attempt to Locate the partictes. Captured partictes
shalt be e“al. ated at 30x minimum and the offending portion of the p~ocess $hai[ be identified and
COrrectexi.

4.6.5.2 Temperature cyc(inq. Thermat shock, HIL-sTD-883, methcd 1011, shal L not be used as a substitute
for temperature cycling for QffL qualification.

4.6.5.3 Mechanical shock. Uhe” QML q.atificatio” is being performed, constant acceleration is not an
option i“ p(ace of mechanical shock. Both tests are required for qualification.

4,6.5.4 Ccmsranr acceleration. for QML qualification, a stiffener plate (e. g., .125 inch (3.18 mm)
al”min. m) may be attached to the base of the package to prevent damage due to ,%i 1 canning,, of the package.
If co” f(icting desig”lproces, co”straims warrant stress (eels lower than the specified I0,13Y3 g Level,
qua~ifyi.g activity apprcwa( is ~eq”i red cm a case-by-case basis. 1. this event the “g” [eveL sha~~ be no
Lower than 7500 g and the ‘g,, (evet that the mamfacturer actuakly qualifies shaLL be reflected on
QML-38534.

4.6. 5.5 visual ●xaminat ion. The .<s..1 examination shall be in accordance with the procedure give”
within MI L-sTD-@83. methcd 1010 or 1011.
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6.6.5.6 Electrical requirements. Electrical end points ,haLL be measured (and recorded when required)
before starting and after completion of aL( tests i“ subgroups 1 a“d 2 of group C tests. Electrical
end-point (imit$, tife test c.aod itions, and intermediate measurement requirements sha(L be spe,:if ied as
required by the app(icab(e device acq. isitio” specification. Test samples ~hich require .arial>(e data sha Ll
be serialized prior to tests.

L.6. 5.7 steady-state Life test. Steady-state life testing *hall be performed M each i“itiat Lot of each
hybrid microcircuit type. If group C< *.bgrwp 2 resting is being performed for QML qualification only (see
3.4.5.6), the sampLe size shall be fi.e with zero fait. res .(1..4. 1. addition, if .grcap C2 testing is
being performed for QHL qua~ificario” o“(y, a lCCM-hour bake at +150° C fo(loued by end-point e(ectrica(
testing may be per fomned in tie. of steady-state Life testing.

4.6.5.8 I“tem31 water .apor. A“ inter”a( water vapor content samp(e of three devices (zero> fai lures) or
five devices (one fai lure) shal( be se(ected from the subgroup 1 sample. The use of etectrica( rejects or
represe”rati.e mechanica( samples is permissible pro. ided these samp(es have see”, as a minimum, the
en. iro”me”ta L exposures required i“ subgroup 1 (i .e. , temperat., e cycke or therm-a( shock, mechanical shock
or constant acceleration and seal tests as app(icabke). If the i “t .?... 1 water vap.m co”t e“t exceeds 5CJXI

pp.. at +lW°C On ~re tha. o.e devi.e, an additional 3(0) or 5(1) fukly s.ree.ed sampte. shatl be subjected
to 10 cyckes (20 cycles f.. .(.ss K) of MIL-sTD-883, methcd 1010 temperature cyc(img, c.mdit ion C, (CW the
optiona( 15 cyctes of therma( shock, condition A for class H) Fol Lowi”g temperature cyctinq (or therma[
shock), the samples sha(( be tested for i“ter”al water vapor content. The RGA data from both $ets of
testing shak( be $ubmitte-i to the qualifying activity. Other gas species present i“ q“a”t ities greater than
100 parts per mi kLion vokume (0.01 percent) $hatl be repurted. Different circuits in the same package and
with an eq.a L quantity (or fewer) elements and the same mater iaks may be q“alif ied by $imi larity to a
q.atif ied test sample that was processed and seab?d i“ the same periw..

4.6.5 .8.1 Ccmrelaticm testinq for internal water vapor. At the ma”. facturer’s option, if the initiat
test samp Les (rhree cm f iv. devices) fai 1 internal water vapor, a second complete sampLe (see 4.6.2.2) may
be tested at an a[ter”ate Laboratory that has bee” issued s.it.bi Liry by the q.akifying activity. An
additio”a( three samp(es sha Lk be he(d by the m-anufact.r.w .“ti 1 fina L disposition of the test repart. If
this lest passes, the devices a“d data from both test submissions sha~l be submitted to the qualifying
acti. ity for appro.a( of i“terna( water vapor criteria.

4.6.5.9 internal .<s..1 and mecha”i cat. 1. addition to the criteria of NIL-STD-Ei93, methcd 2014, this
i“spectio” shal L verify that . . damage has occurred to and no contarni”at ion is present on the eteme”ts and
subst,ate

L.6.5.1O uire bond stcen.qrh for QML qualification. T.o devices minim.. sha(l be tested to assure the
post sea~ bond strength requirements of fflL-STO-&33, methcd 2011. The bond strength test sha(C be performed
o“ a sampLe size (accept number) of 15(0) band wires for each wirebond process (inc(uding each rework methd
o“t[ined i“ 4.6.5 .10.1 ?.s a separate process) and rater ia{ (wire meta(lizat ion) ppesent i“ the device. Each
15 piece samp(e of wires sha(l co”tai” an w.” distribution of a(L wire sizes that ca” be q.a(if ied by that
sample. No fai (.res sha(( be allowed. Additi.nIal devices sha(( be added, if necessary, to meet the
required wire sample size. The rest .ires .ha Lt be predesignated.

4.6.5 .70.1 Wire bond strenqrh for QML rework q.a~if icati on. Each of the f ok Lowing wi rebond rework
methcds shal L be considered a$ separate methcds requiring QML q.a(ificati o.:

a. GoLd ba(L bonds o“ substrate wires (see 3.7.2.6)

b. Go(d ba(( ko”ds on crescent bonds (see 3.7.2.4),

c. GoLd bati bonds on top of gold baLL bond, (s,, 3.7.2.6)

4.6.5.11 E(e,ne”t shear for OML q“a(ificati cm. Two devices mi”i,n.m sha(( be tested to as”s.re the die
shear strength requirements of !fl L-STD-883, method 2019. The die sheav test sha Ll be performed to a
quantity (accept number) of 22(0) minim.m of the ekme”ts i“ the hybrids or a quantity (accept nwnberj of
5(0) .Lenmnts fov each e(ement attach process (inc(”ding etemen? rep~ace,nent as a sepa? ate pro,$ess) and
mater iaL present in the device. The materials considered sha L ( include the attach medium, ek.rnent backing,
a“d s“bst, arc/package atrach ,,,. surface. Each five-piece samp(e of .?Lement$ shalt co”rain an even,
distribution of .(( element sizes that c.” be q.alif ied by that samp[e. No fai[ures sha(( be allotied.
Additiona( devic.s$ sh.~ ( be added i f ne.ess.ry t. ..CT the required eke.e.t s.mp~e size. The test e(emenrs
shal [ be predesignated.
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4.6.6 QHL retenticm re!mrt. To ,etai” QHL status, the manufacturer shal 1 forward a re~,t co the

qualifying activity at 12 month intervals s.usari zing activities associated with QML processes and
mater ia(s. The qualifying activity shalt ●stablish the initial mporti”g dare. The report shal L i“ck.de

the following:

a. Identificaticm by PIN, date code, and quantity of Lots that have cc@etcd groups A, 8, C, and D
impect i.ms. I“f.arm-at ion shwld be formatted such that the pericdic QC1 tests an-d lots represented

by them are ckearly presented. ~en optim 1 (in-line impectim) is per fmmd, information shaLl

be organi zcd to d-st rate in-line impect ion coverage for aLL ~Liant prcd. ct.

b. A list of all CUL processes ad materials for which there has bee” no QC1. The mm. facmrer sha Ll

certify that they St i LL have the capabilities a“d faci Lit ies to produce these item to the

quaLificd Leve[.

c. A summary of fai lure analysis m$. Lts and corrective actico of failmes which res”kt in changes to

the mm” facturer,s WL Listing.

d. Certific.micm that the design and c.nstmction of aLL com@iaM prcduct U*S verified and found to

be i dent i W1 to QliL req. i retnmts md tbt the QC1 req”i r.mems have been sati sfactmi Ly met.

e. Self-audit resutts (see appendix A, 40.3.6).

If the summary results indicate noncmfomame with the req”i rements of this specification, and corrective

acticm acceptable to the qualifyirq activity has not been taken, acti.m may be taken to re,mve the failing

processes and materials from the QHL. Fai lure to suLmi t the summary reprt within 30 days for th= 12 month

Peri~~Y re~.iy i. Loss of the manufacturer’s 4WL list~~ and certification. If during two mnsemtive

rW,tl W Per~~s, there has been no QCI of product utl l~z~ng C6fL processes and materials on a certified
1 ine, the manufacturer may, at the discretion of the qmli fying act ivi ty, be mqui rcd to perform
s.pp Lementa L process qua Li f i cat ion test i- in acmrdmce with 4.6.

4.6.7 Removal of a mmufact.mr from the ML.

4.6.7.1 Reasom for remova 1. A man.f acturer may be removed f mm the QHL by the prepmi ng activity for

any of the re.asom listed below. Removal for my other reason must be approved in advance by the
Departmental Stmdmdi zat ion office of the preparing activity.

a. The product or mater iaL offered under mm ract &es “M met the req”i remems of the de.i M

acquisition specifimtion .X SlfD.

b. The man” fact”rer has temi “at& manufacturing the prcd”ct or mater ia 1 represmtd by the sampl=

test specimen for which a @lL tisting was granted.

c. The m-m. fact.rer requests that his company, s name be reu.a.ed f rcm the 1 ist

d. Ome or more of the ccoditiom mder w+ich certifimtim md qualification were grmtecl have been

vio(ated.

e. The mamf.act”rer has fai Led to notify the qualifying activity of a chacge i“ design, mater iaL,

mm”facturiwg faci lity< process, or fsbricaticm Lim.

f. A“ audit of manufacturing faci Lities and fabrication lines indicates ncmmnfomame to the

applicable specification.

g. The mamfacturerms name appears cm the ,,Consoli dated List of Debarrd, lmLigible, md Sw.petied

Co”tractors.,m

h. The manufacturer has fai Lec to comply with the requirements for retmtim of qualification, as

stared i“ the specificatim.
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4.6.7.2 Notification of proposed removal. Excepting cases of immediate rerrmval for masons c, g, and h

of 4.6.7.1, the manufacturer .i 1( be notified of the proposed remv.ak of his company f mm the List and the
reasons for removal and be granted at Least ?4 days from the date of the notifying (ecrer in which to

respond. If ,, Ko”. C is for ,,,,0.s 6.6.7 .1., 4.6.7 .lb, 4.6.7 .lcf, 4.6.7 .1,, or 4.6.7 .lf, the m,nufecru,e,

wik~ be invited to furnish comment.

4.6.7.3 Notification of rero.a(. After determinaticm has bee” made to renw.e a company from the List,

the manufacturer wi (L be sent a notification of remo.a( and his company wi lk be deleted f mm the Gf!L withcut

de(ay

4.7 QCJ.

4.7. T ~. QC1 for a given hybrid microcircuit type is determined by se(ect ion of a requirements

option flow (see tab(es 1 acd X1) at the time of contract negotiaticm a“d acceptance. The requirements

option ft.. selected sha(( determine the QC1 requirements for The specific hybrid microcircuit mmufactured.

Where applicable, inspection tot samp(ing shatl be i“ accordance uith a~e”dix B of this specification.

Except where the use of f i“al electrical test rejects or sire. kation sanp(es (i . . . . test coupons or test

vehic Les) is al Lo.ed, a(( hybrid microcircuits sha LL have bee” previously screened (see 3.4.4 and 4.5) .md

subjected to and passed a(( final electrical tests. Successful completion of QC1 for a give” product

ass. va”ce (eel sha~~ satisfy the quakity con form.mce requirements for any 10WC [.w.L hybrid microcircuit

ma”ufact. red cm the same certifi.4 (i.e. If a Lot is withdrawn in a state of fai~i”g to meet quality

conformance req. ireme”ts and is not resubmitted, it sha(l be considered a fai (& M and reported as such.

Lots submitted for WI sha LL meet the rcquireme”ts of 3.4.6 for all device classes.

NOTE : The hybrid manufacturer has the right to eLect not to use .my sok.t ion or solvent identified

within this specification or reLated specifications that has also bee” identified by the
America” Corwgres$ of Gcwernmem I“d.str ial Hygi.”ist$ as bei~ a pate” tia( or $u$pect

carci”cwgen. Uhem the hybrid manufact. rev e(ects not to use a materia(, he must motify the

acquiring or q.akif yin-g activities and the c.,romer in writing i“ clear, .nambig.o.s Language

not subject to misinterpretation that this right has bee” exercised.

TABLE X1 QC1 summary

I Req.ire.e”t I Reference I Option 1 I Option 2 I Option 3 i

I(in-(ine) ](e”d-of-(i”e) I (QPLIQML) I

I
,

I , ,
I Genera ( I Paragraph I 4.7.2 1 4.7.3 I 4.7.4 I

,I I r I
I Gm”P .4 I Paragraph I 4.7.2.1 I 4.7.3.1 I 4.7.4 I

I ,
I

I G,o”P B i Paregraph j 4.7.2.2 i 4.7.3.2 \ 4.7.4 i

I ,
I

Gm.p C i Paragraph i 4.7.2.3 i 4.7.3.3 \ 4.7.4 i

, I
I Tab(e

I , I I
Gro”P D I Paragraph I N/A I L.7.3.& I 4.7.4 I

,
\ Table I, I
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4.7.1.1 S.mpte se(ect ion. The number of hybrid microcircuits to be tested shalt be chosen : independent

of bat size) by the manufacturer in accordance with the .pp( icab Le requirements of options 1, ;?, or 3
here<”. Initial samples a“d resubmitted samp( es, when app(icab (e, shat( be r.mdom(y setec ted from the

inspecticm lot. Lot acceptance is based cm an nccept number of zero. If a fai (.re occurs, th,: fai led

subgroup or test MY be per formec once using double the .amp(e size or lCQ percent with zero fai lures

.((owed. For group C inspection, limited samp(e quantities ray be used to meet the requirements of 3.4.6

for production start-up. Uhen limited sampLing is used for start-up, a subsequent f.(( sa.p(e group C test

sha LL be performed within 6 months of initia( group C or prior to ●xceeding the limited usage requirements
of 4. 7.2.3.%., whichever comes first.

4.7.1.2 Ed pa int. Elecrrica( ●nd points shatl be mess.rcd in accordance with 4.6.5.6

4.7.1.3 ~. Test resutts sha~t be recorded by inspection lot ide”rificatio” cede ($.. 3.6.3) for each

inspection lot, when applicable. For in-line group B inspections where inspection lots are not app(icabb,
data records or Legs shaL( be maintained and available for review by the qualifying a“d acquiring

activities. A summary of attributes results for all tests and measurements shalt be part of the test
report. Variabte data shati be provided when required by the device acquisition specification.

4.7,2 option 1 (in-line ins~cticn). Option 1 QCI shall be satisfied by in-line inspections and tests in

accordance with 4.7.2.1 thrcugh 4.7.2.4.

4.7.2.1 Group A ●lectrical testing. Grcup A ●lectrical testing shall be performed in accordance with

table X1., 6.7.2 .q.7 through 4.7.2 .f.4 a“d the applicable device acquisition specification.

TABLE Xla. Group A electrical rest.

i su~roup i Parameters I Quantity I
I (accept number) I

I 1 ,

11 I Static test at +25-C I 116(0) I

12 IStatic test, at maximum rated I 76(0)

I operating temperature

I I

13 Istatic tests at minimum rated I 45(0)

I cperat i ng temperature

4I !

14 Ioyna.ic test at +25°C I 116(0)

Is lDyna.ic tests at maximum rated I 76(0) I
1 operating temperature

I ( 4

16 [Dynamic tests at minimum rated I 45(0)

I operating temperature

i? i F.nctio”ak tests nt +25°c I 116(0) I

I

18 I Functional test. M maximum a“d I 76(0) I

I mjni~m rat~ Ow-in9
I I temmratures I I

ig iSwitchi.g tests at +25°c I 116(0) I
{

I 10 lSuitching tests at maxim. rated I 76(0) I
I operating temperature 1

i 77 iswitchi”g tests at minim”. rated i 45(o) I
I operating temperature I I

55

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T11:50Z
Check the source to verify that this is the current version before use.



MI L-H-3853LB

4.7.2 .3.7 Group A qenerak requirements. Gro.p A subgroups shall as a mini..., include The fina L

e(ectrica( resting %ubgrcups 1, 2, and 3 (plus 4, 7, and 9 .s applicable) and any other subgroups required
by the device acq. isitio” specificati c+. Each i“spectica Lot or s.b(ot sha(l be tested. A procedure for

Pe,f0rmin9 9r~P A. in3Pect10n in acco,dan.e with one or wre of the fo(kmi.g .ethcds sha(t be .Wroved by
the q.a(ifylng acr?viry.

a.

b.

4.7.2

a.

b.

Samp(i”g: A si”g(e samp(e may be used for .(1 s.bgro”p testing. Uhere the required size ●xceeds

the Lot sizer 151 percent inspection sha(l be a((oued.

s~uence of test: G.OUP A testing by $Ubroup Or wfthin SUWOUPS ~Y be per form~ :. any =wence
after s“kgro.p 1 or a~tev. ate s.bgro”ps (see 111L-sTD-@83, methcd 1015) are performed.

1.2 Em-of-Line sample tesrimg.

Pmd”ction performs .(L required fi”at elect rica( screening tests.

Ouatity a,s”r.mce or q.a~ity designate cam!.amty P“LLs samptes to the required q“amity (accept

number) and performs &cepr&ce t&ting.

1..7.2 .7.3 I.-1ine smpte testinq. lest samples foc each individual grcup A s“t-grc.up sha Lt & rrmdody

setected from the inspection Lot after 100 Percent screening of that subgroup (or s.tgroups, i. the evmt
that m.(tipke subgroups are rested ar the same temperature in seq”cnce with the same test program). Ail
devices i“ the inspectica M or s.btot sha(( be . ..< lab(e for selection as a test santp(e and a fulty random

sampte .ha L1 be selected from the total p-ap. (atica of devices. 1. addition, a differmt Werator shall

check the entire test setup and verify the use of the correct test prcgram prior to testing the group

*amp (e.

&.7.2 .~.4 In-Line verification testi.~. This .eth& may be used only when the i“spectio” (.x is less

than 5CX3 .“its.

. . For ,ach te$t setup (and operator for M“WL testing) production sha LL test a correlation unit to

assure that the acc. cacy requirements of 4.5.2 of lfl L-STO-883 are being met. ●
b. Testimg sha(k be performed using the verified setup.

c. At the completion of testing (or at least o“.. each week) or fo[lcuing a change of operators for

mamJa L testing, Q& or a QA designate verifies the pvcd.ctio” testing by:

(1)

(2)

(3)

Vis”a LLy inspecting to ccmfimn that the correct test fixture, quipme”t, software, and

procedures were used.

Actua( testing of a controlled, know” g-seal, device of the device type being tested, Utiki zing

the fixtures, equipment, software, and procedure(s) that were “sect by production. Variab(es

data for .(( applicable gr.wp A tests at +25°c *hall be read a“d recorded for the controlled
.“it. This data sha(( be mai.toimd uith the lot.

Fai (.re of the .erif icatio” test shal~, as a minim”., require e“gi”eering to perform a

detai Led review of hardware, software, setup, and parts. If the .mgi”eeri”g review does not

(ocate the proble”, the verification “nit sha([ undergo fai lure a“e(ys is. The a~rop. iate

corrective act<on must the” be take” based o. the fai lure a“a(ysi* results. The entire gmxp

of devices beiwj co”sidewd for acceptance at the tine of the fai Lure may then be retested for

the appropriate subgroup(s) acceptance one time only by repeating i“-Line .erificatio”

testing. If the fai Lure analysis does “ot specif ica((y Locate the prob( em, the Lot may be

reconsidered for accept. ”.. o“e time on[y for 1CY3 percent retesting of al[ of the devices to

.(( of group A req”i remenrs and by repeating i“-(ine verif i cat io” testing.
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6.7.2.2 Group B inspection. Group B inspection shall be satisfied by performing in-Line in$pectio”
samp(e nnmitoring as follows. Electrically rejected devices or rest vehicles or CO.W”S may b,? used in a(l
subgroup tests in tie. of act.a( prcniuct.

. . Physica( dime”$io”s: Ra”dom(y select hybrid ❑icrocirr,”its from deices at fina L inspection such
that as a min;wm two devices of each package configuration presented for inspection are inspected
each month. Confirm that a(( critical dimensions affected by the assembly process (e. g., package
Length, width, height, pin Length, erc. ) meet the requirements of the device acquisition

S.peciflc ario”. Criti cat dimensions unaffected by assembly processes may be inspected at fiat
.isuat inspection or as a part of i“comi”g (receiving) inspection.

b. Resistance to solvents: Each inspection lot of marking ink shall be tested prior to acceptance in
accordance with ffl L- STO-ES3, method 2015. This series of tests sha~ 1 be performed on each type of
surface which is used as the warking surface on coWLeted hybrids (e. g., si l.er plate.. abraded
ni.kek pLate, non-abraded nickel ptare, etc. ). o“e piece of ●ach surface type shall be tested in
each so(vent. Each week one de. i ce or element ( t id or package) representative of each of the
marking surfaces of each device marked during the week shall be tested i“ accordance .ith
MI L- STD-8J33, method 2015 except that only “solvent D“ is r.equi red.

c. PINO: PIND testing is not required for class H devices. PIND testing for c(as$ K devices sha LL be
performed in accordance with HIL-sTo-8S3, methd 2020, corrciiti.m A or B as specified i“ the device
acquisition specification,

d. Internak .is.a 1 and nechan i.. 1: Interns L vi sua [ and mechani cat inspection shal 1 be performed at

p.esea( vi SUa[ inspection in accordance ui th the r=qui re.ents Of HIL-STD-~3, meth~ 201h. AS a
minimum, one device of each hybrid microcircuit type recei.ed at pres.eal visual inspection each
month shall be inspected.

e.

●

Send strength: Uire Lwnd strength in-line inspection shall be performed as a part of wire bend
certification (see 4.4.1.6. ) a“d in accordance with !iIL-sTD-S83, nethcd 2011. Each wire bond
process (i e., thermoso”ic go[d, “(traso”ic aluminum, thermal compressions gold, etc, ) shal~ be
tested weekly. where more than one machine ●xists for a specific process, the test sample shalt be
rotated bet.een machines such that all machines are tested at least once d.ring each 13 week period
when in operation. At the time of certification, an additional minimum 10 wires total (15 wires
for c(ass K) shall be bcmded i“ the certification samp~e part(s). After coIapLetion of
certificatim hcod putts, the parts with the additional 10 wires (15 wires for class K) intact
sha LL be preconditioned for 1 hour at +3W” C minimum in either air or a“ inert atmosphere fo((owed
by. destructive pull tests. So”d strength requirements (i. e., minimum pull forces) shall be as
specified in rabke Xlb-1. No fai lures are alhaued.

f. Die shear: Die shear testing shall be performed on two devices as a part of group C inspection
( i .e., f irs.t Lot and any e(eme”t attach changes). Die shear testing during group C shalt be
performed in accordance with tIIL-STD-883, method 2019.

g. Solderabi [icy: Solderabi lity testing shall be performed as a part of incoming inspection (i .e.,
package evab.mticm, see 4.3.7) as follows:

Packages $hait be temperature aged to one of the following conditions prior to performing the
so(d.erabi (ity test.

6 *0.5 hours at 1A = +250-C, *lOSC
22 fl hours at TA = +2W”C, *8-C
ldl *8 hcurs at TA = +150”C, +6°c

Uhen the hybrid process flow inc(udes a“ operation i“ which the package Lead finish is changed

prior tO deLi.e,y Of the hybrid (i. e.. a .O[der .Oati.g is appLi~), this Ope,at iOn ,haLl be
Per fOrm~ On the package e.a(uat ion sample packages subsequent to the temperature aging. Fo(lowing
the temperature aging (and the Lead finish appiicati o”, if applicable), the samp(e packages shall
be so(derabi Lity tested i“ accordance with method 2CF33 including a 7- to 8-hour steam aging.

h. Sea(: Seal tests shalt be performed in accordance with fllL-sTD-c?83, methcd 1014. One-hundred
percent testing shall be performed on .1[ devices between fina L e[ectrica[ test a“d externat
.is”a(.
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L.7.2.3 Group C inspection. Group C inspection sha~ 1 be performed only o“ the first inspection bat
submitted for inspection and as required to eva(uate o. qua(ify changes Listed i. 3.4.8. For (INL

qua L? ficaT1 On, refer tO 3.4.5.7. GrouP c in. Pecr:on $ha LL be performed i. accordance with table xl. under
the QC1 ..(..., 4.6.5.1 through 4.6.5.11 a“d as o“t(i”ed herein.

NOTE : The qua(ifyin.g activity may approve a(tern.ste test phns for srna(l Lots of devices for g.o.p c
inspection.

L.7.2.3. I -.

a. Group C samp Le Wkecti o”: semp(es for group C sh.l L be draw” from the first in$pect ia>” tot
submitted.

b. subgroup sa.p~i”g: subgroup 1 sampLes (or ●lectr ical rejects or mechanica( samp( es, :$ee 4.6.5.8)
sha(( be used for rhe subgroup 3 a“d s“b.group 4 tests.

c. Llmired usage samples: (See 4.7. I.? for group C prcd.cticm start-up). A minimum of five devices
shal L be subjected to subgroups 1 and 2 uhe” al( of the fo(bwing are met:

(1) A maximum of 5CII devices in a sirqle order against a contract. a-prepamad document

(2) A maximum of 21XU deices acquired against a co.tractor-p,epa.ec document cm a given
equipment-acq.isition contract or progmm.

(3) A maximum of 2~ devices acquired against a contractor-preparea doc.r,e”t d“cing a 12 nwnth
period for a given hybrid microcircuit and ma”. facturer.

4.7.2 .3.2 Uire bond srrenqth for option 1 QC1 product q“alificati o”. Tt+a devices minimum sI). L( be tested
to assure conformance to the applicable requirements of MI L-sTD-883, methcd 2011. Samp(e criteria shall be
based on the number of wire$ p.~led using a $ampLe size (accept number) of 22(0) for CL8SS H and a samp(e
size (accept number) of 45(0) for c~ass K devices. [f the 45(0) requirement for class K cannot be met with
[.0 devices then alk wires in two devices shal L be p.((eC with a miiniu,”m of 22 uires bei~ pu((ed uith zero
fai Lures. Samp(e wires shal( i“ckude one wire from each type transistor, dicde, capac i top, and resistor
chip; 3 wires from ●ach type of inregratd circuit; and 5 wires from package Leads as aWlicab Le. For rest
conditions F and H, test 3 dice for each method of i“rerco”necti o”, or .(L fLip chips a“d beam lead dice, if
(es.. The minimum a(bwab(e bond strength sha~( be the post sea( bond srre”gth req”irew.ents of methed 2011.

6.7.2.3.3, E(eme”t shear for .pticI” 1 QC1 prcd.ct q.a(if icati on. The e(ernent (die/chip) shear test sha(L
be performed to a quantity (accept number) 22(0) of che e(enmnts i“ the hybrid$ OP .11 e(ements in the two
sample devices, uhich ever is Less. The shear sanpk sha[( be .“iform(y divided among al( ●lement types (or
aLL e(ements, if (ess) in the hybrid and sha LL be performed in a mi”im”m of two hybrid microciw. irs. The
samp(e sha(( incl..de typica( resisrcm, capacitor, integrated circuit, and discrete semi co”d. ctor e(ements.

4.7.2.4 Nonco”forma”ce. Should fai [ure occur in any of the ah.. in-(i”e inspections, a“ anatysis to
determine cause .haL( be performed and ccmcecti.e ac,~ion, as necessary, shall be imposed. The cause of
fai Lure, app(icabl.e corrective act ion, and dis~siticm of product affected by the fai Lure shakk be
documented. This documentation sha Ll be a.ai Lab Le for qualifying and acquiring activity review.

4.7.3 ODtion 2 (end-of-Line). Option 2 QCI sha L[ be satisfid by end-of-tine i“specrio”s a“d tests in
accordance with 4.7.3.7 through 4.7.3.5.

4.7.3. ? Group A eLectrica[ testi”q, Group A testing sha[~ be performed i“ accordance with tab(e X1.,
4.7.2.1 Through 4.7.2 .7.4 a“d the app(icab(e device acquisition specification.

4.7.3.2 Group B inspection. Group B inspection shall be performed on each i“spectio” Lot for each
package type and (cad finish in accordance with tab~e X1b and 4.7.3.2. ~ through 4.7.3.2.7.

4.7.3 .2. ~ PIND test. Lots fai(i”g r. pass this test sha~( be s.”bjec ted to 10.3 percent PIND testing
corrective action $hatt be i“iti ared to determine the cause for the rejects.

4 .7.3.2.2 l“te,”a( visua( and mecha”ica(. The criteria for inrer”al vis”a~ and mechamica( ,?xaminar ion
sha( ( be the general requirements for design and co”$tr. cr ion (see 3.5) , the requi rements of 11,e de”$cc
acq.l sit ion specification a“d co” firmatio” that tbe act.a L device co”$t?”ctio” is in accordance with the
design documentation o“ file in accordance with 3.5.5.
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TA8LE X1b. Group B testinq (option 2 O.LJ

I I

~Subg,o”P~ Test I

,
II I Xl xlphysica~ djmension$
~
12 [ xl IPIND

~
I Xl .1 Re$i$tance rO so(vent$ I

~
I xl xllnrernab visua L and I

I I I I m,chanica~

is I Xl d~nd st,ewth
I I I a. Thermcwressj on
I I I b. Ultrasonic or wedge
I I I c. Flip-chip
I I I d. Beam lead

i 6 i xi xioie shear strermth

i xi .ls.~d-bi~ity\7’
Ill

I iii

18 I I .lSeal

I I I a. Fine
I I I I b. G,OSS

~
I xl xIESD
I I I a. Electrical

Ill parameters
I I I b. ESDS
~ ~ ~ c. Etectrica{

parameters

MIL-STD-883

et hoc

2016

2020

2015

2014

2011

2019

2C03

1014

3015

Cmdi r i..

Aor8

C.XD
COr D

F
H

)(der
mperature
?45° C *5° C

Aor B
Cor D

GrouP A-1

GrouP A-1

7—
la”tir)’1 I 1
,Ceepc I??eferencel
,mber) [paragraph

~i

~i
15 (0) [4.7.3.2.11

—~+
4 (o) I

~;
1 (0) 14.7.3.2.21

~;
2 (0) 14.7.3.2.31

I
I I

I I

~i
2 (0) 14.7.3.2.41

~i
2 (0) 14.7.3.2.51

I 1

~;
15 (0) 16.7.3.2.51

I
I

+

I I

3 (0) IL.7.3.2.71

I I
—J

6.7.3 ,2.3 8ond strenqth. Destructive wiretxmd PULL tests shalt be performed in accordance .ith
MIL-STD-8S3, nethcd 2011 a“d as fol[ows. Testing may be accomplished in-line anytime after de,vice ire
tondi ng.

a. Two devices sha(~ be preconditioned and tested.

b. Sampte devices shatt be preconditioned for one hou, minim.m at +3CXJ” C minimum in either air or a.
inert armo$phere.

c. Sarnp(ing criteria shaLL be based on the number of wires PU(( tested using a sample size (accept
number) as foklo.s:

(1) cbss H: 22(0) wires, 11 wires each device (or aLl .ires if !ess).

(2) Class K: L4(0) wires, 22 wires each device (or aLL wires if less).
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d. Sample wire locations sha(t i.. (.de wires from the fol~o. ing device (ocac ions as applicable:

(7) one uire fr.a! ●ach type transistor, dicde, capacitor, and re$isto? chipldie.

(2) Three wires fro. each type inwgrated circuit.

(3) Five wires c.nmecti”g to package (cads.

e. The minimum attowab(e bond strength shat L be in accordance with table X[b-1.

TABLE Xlb-1. sod stre~th requirements.

I G.aLd or o(.minum

~ W:.. diameter, x
( inches)

~

~

I

I O.col < XSO.003

I

I

I 0.M3 < x
I

Minimum bond strerqth
(grgm. )

0.5

1.0

i HIL-STD-L333 7
Imethod 2011, table 1,1 minus 1 gram
Ip.xt seat rcq.irementl
L -1

r f41L-STD-S83 7
lmet~ 2011, figure 2011-1, ~ minus 10 percent
Ipost seal requirement
L 2

4.7.3 .2.4 Die shear stren.ath. The etement (die/chip) shear test shall be performed to a quantity (accepr
“umber) of 22(0) of the etements in the hybrids or aLL elements in the two sampk devices, wf!ichever is
Less. The shear ‘$amp Le sha(L be uniformly divided among a(l element types (or al~ eLements, if Less) i. the
hybrid a“d shalt be performed in a minimum of two hybrid microcircuits. The sampLe shaLL i“. (ude typicai
resistor, capacitor, integrated circuit, and discrete semiccs.ductor etemenzs.

4.7.3 .2.5 solderabi(it~. At (east 15 leads (or aLL Leads, if Les$) shalt be randomly seLected,
identified and tested.

6.7.3 .2.6 seal (fine a“d qross). This test is “d required if the lW percent seal test Screening is

performed between the finat electrical test and exter”a[ visual (se. 4.5.1 o).

4.7.3 .2.7 Electrostatic discharqe (ESD). This test sha(( be performed for initial quaiificari.n and
product redesign as a minimum, or the device sha Lt be treated in accordance with 3.4.5.9.

6.7.3.3 GPO”P C inspection. Group C inspection .ha(l be in accordance with 4.7.2.3 ●r.cept table xl.,
subgroup 4 tests are not required.
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TABLE xl.. Group C tesring.

Jbg roll

1

2

3

4

lass]

~ ‘e” i,eth@l”’L~~-m3c~dit~Quantity
(accept

‘. .umbe r )

I I 5(o)

XI;IPIND 120201 NM I:;::. i
x \Te:~:;re 1010 IC, 20 cyc Les IC, 100 cycles

l~l%j~~kl..i 0, lc’’~,~’esl1010 C, minimum

1011 k, minimum I

xlxi’”:i::call~’lI I
x x Steady-state 1LSJ5 ILYXI hwrs atllCCO hours atl 22(0)

Life test

“2S”C 0’ I+’””c 0’equlvatent ,. equivalent in 5(; Zt

:::’a:: 1 I:%rQ: I

‘lxl’n~~:..d120’410p~$’iI mechanical I I

\

!eference
,aragraph

4.6.5.3

6.6.5.2

4.6.5.2

L.6.5.2

6.6.5.3

4,6.5.4

_—

——
4.6.5.1

6.6.5.5

4.6.5,6

4.6.5.7

4.6.5,6

—
f..6.5.8

4.6.5.9

16.6.5.10
4.7.2 .3.2

4.6.5.11 I
4,7.2.3.3 I

Manufact.rer3s option.
In accord. ”.. with the applicable deice specification.
Uhen group C, s.bgm.p 2 is being pep for,ned for QML qualification or limited WI
or class I cha”cys on[y, a samp[e size (accept number) of 5(0) may be used.
subgroups 3 and G samp(es sha~~ have received subgroup 1 environmental exps. re
(see 4.6.5.8). subgroup 3 samples ray be used to perform subgroup 4 tests.
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4.7.3.4 Group D inspection. Group D inspecti.m shall be performed .0. the first i.specticm lot s.brnir ted
—

and at inrervals not exceeding 26 weeks for additiona( inspection lots. Group D inspection sha LL be

per fO,med <. ac.Ordance wfth t.b~e X1d and 4.7.3 .4.1 through 4.7.3.4.3.

NOTE: This testing may be accomplished during package evaluation at i“cmirq inspectico and need “or
be repeared.

4.7.3 .4.1 m. sea Led empty packages that have been subjected to the ha”d(ing and stress condition*
of sc?ee”ing may be used for group 0 testi~.

1..7.3 .4.2 End P ,nt elect rica( measurements. E“d point e(ectr icat measurements are not required.

L.7.3 .6.3 Lead inteqrir~. Lead integrity testing sha(l be performed . . 15 (cads minima or a(l leads if
there are fewer than 15 leads per device package.

TABLE X1d. Group D packaqe related tests.

I I HIL-STD-8E3 i Quantity
I Test I

I Nethod

~
I The,mat ,hock

I
I Stabilization bake I fO08

~
I Lead integrity

I

I

~ (-wt”
I number)

~
+1500c, 1 hour I 5(o)

~
a2 1 (o)

(Lead fatigue) I
D I

(Lead less chip I
carrier) I

I

I
teference I
Lamgrap+l I

I
L.7.3.4.2 I

I
i.7.3. L

4
i.7.3.4.3 I

I

I

I

I 5(0) I I
AOr B
Cor D I I I

4.7.3.5 Ncmconforma”ce. Lots which fail subgroup requirements of groups A, B, c, and D may be
res.bm ittea in accordance with the provisions of 4.2. 3.~. A fai Led lot which is reworked (see 3.7.2) or is
rescreened (res.bmittal to i“ad.erte”rly missed process steps is “ot ccmside red a rescreen) may not be
resubmitted to the fai ted subgroups (and must be co.”ted as a failure) for pericdic groups B, C, and 0 QC1
co.erages. The Lot may be resubmitted on(y to the failed subgroup to determine its W“ acceptance. If a
tot is “ot resubmitted or fai Ls the res”b,nissi o”, the (rat shalt “ot be shipped and the comp(ia”t marking a“d
.LL references to NIL-H-38534 sha(l be renm.ed. Lots that are “ot resubmitted, fait the res.bmissi o”, are
withdraw” from compliant hybrid micrcmirc. it consideration, reworked, or rescreened (exe.ludi”g res.baittal
to fina( electrical test wh.n tesl conditi~”s or [imits are “.ot changed) due to the failure of a PDA or QC1
req. ireme”t of this specification must be re~rted to the q.akifying activity .ithi” 30 days of such ~c, rio”.
Co” firmed Lot failures on returned “ateria(s shall be reprted to the qua(ifyi”g activity within 30 days of
such action. The reporting of these Lots sha L( be i“ .ritten format a“d sha([ i“chde the fo(lowing as
app(icab (e:

a.

b.

c.

d.

PIN.

Inspection (OC identification code.

Q.a”tity of Lot.

Point of scrap i“ manufacturer’s fkow
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e. Test result. and date of failure (inc(.ding ZI(L rescreening, rewock,, and rewbmissim$)

f. flea... for failure or scrapping including applicable tesr results

g. Date of scrapping or withdrawal from compliant hybrid microcircuit

h. Disposition action of affected tots

NOTE : The qualifying activity reserves the right to request and receive ”informatio. co,,cerning
implementation of corrective actions and justification for rework and rescreening.

1..7. L ~. Option 3 QC1 shall be conducted in accordance with the applicable mq.irem?nts of
MIL-H-38510, b.5 and groups A, 0, C, D, and E of rnethcd 5W5 of HIL-STD-883 for the $pecif ied cdevice .[.ss
QML-38534 q.a(if ication sha LL be accomplished i. accordance with the note in 3.4.1.1 and 3. b.5.7.

4.8 lnspectio” of cxsckaqinq, The sarnp(i,.g and inspection of the preservation, packing, and container
marking sha(l be in accordance with the requirements of HIL-M-55565.

4.9 Data recordirq. The resu(ts of alt scr.?e”ing and qua Lity conformance tests and inspections md the
resuits of all required failure ana Lyses shal( be recorded Snd mainrai”ed in the manufacr. rer% facility in
accorda”c.e with appendix A.

6,9.1 Scree”i.q test data for class K hybrid microcircuits. Uhen specified in the device a,:q. isition
specification, a copy of the attributes test data, a copy of the variables deta and the delta .:alculac ions
resutting from the applicable detta pmameter tests befope and after each burn-i”, and a copy of the X-rays
required by the device acquisition specification shal L accompany each lot of c(ass K hybrid mi,:rocircu its
shipped, unless otherwise specified in the device acquisition specification< the manufacturer shall
maintain one complete copy of aLl screening data for 7 years after delivery of the pacts. Thi:; data shalt
be tegib(e a“d shalt be correctable to the applicable PIN, the tot date cede, a“d the indi. iduak seria L
number. The data sha Ll be verified by the nan”facturer, s qua Lity assurance organization and must bear
evidence of such .erifi carion.

5. PACKAGING

5.1 Packaqinq requirements. The require.ments for packagi”.g shall be in accordance with lilL-M-55565

6. NOTES

(This section contains information of a geneml or explanatory “.ture that may be he(pf. L, but is not
mandatory. )

6.~ I“te”ded use. Hyb, id microcircuits co” formi”g to this specification are intended for w,e for
Go.ernme”t hybrid microcircuit app(icatio” and Lcqistic purposes. For maximum cost effectiveness white
mai”taini”g essentisl qua Lity a“d reliability requirements, it is recommended that, for i“itia( acquisitions
for original equipment complements, the device class appropriate to the need of the appLic.atio” (see 3.4) be
acquired. For acq”i$i Tie” of spare parts for lcgistic support, it is recommended thar, .“(ess other. ise
specified, aLL hybrid microcircuits be acquired to class H req. ireme fits.

6.2 Acq”isitio” requirements. Acquisition documents must specify the fo(louing:

a.

b.

c.

d.

e.

Tir Le, “umber, a“d date of this specification.

1ss.. of PODISS to be cited i“ the soticitati o”, and if required, the specific issue of i“di. idua(
doc.me”ts referenced (see 2.1).

PIN.

Tit Let “umber, and date of applicable device acquisition specification or drawing a“d
identification of the originating design activity.

Hybrid microcircuit finishes (see 3.5.8.3).
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Prcduct assurance (e.e( (see 7.1).

Change notificati.m (i. e., who to contact).

Optiona L acquisition data. The fotlowing items are optional a“d are only applicable when soecificd
in the .cquisiticm doc.me”ts.

a. Rwjr-.ts fOr fai(ur, ana(ys is.

b. Special req. iremenrs (see 30.4 of appendix C).

c. Dispssiticn of samp(es (from groups B, C, a“d D tests)

d. Req. ireme”t for qualification or WI pt.”.

6.3 Preparation of device acquisition specifications. The item. for the preparation of device
acquisition specifications are listed i“ appendix C and D of this specification.

6.4 Reevaluation of (ot qu.s LitX. when deemed necessary, the purchase order may specify detailed criteria
for lot reevaluation and disposition. GS1 procedures or resubmissions of failed lots shall not be
considerd as reevat.oticm of lot q.a(ity but rather as a part of the initial quatity ccaformance procedure.

6.5 S.biect term (key word) listi”q

Audit
B..”-in
Ctass H
Ct.,, K
C(assificatic.n
construct i or
Custom
Design
Deviation
ESD
Element
I“sRect ion lot
Lead finish
Metal(i zation
PDA
PIND
QML
Quatif icati On
Repair
Rework
SPC
Scree”( i“g)
Sea t
S“b,t rate
Traceabi (ity
Uodana”shi p

6.6 Definitions.

6.6.1 Catalm standard hybrid microcircuit. A hybrid microcircuit, the design and right to the design
(i. e., ownership, .ontvo L, or proprietary rights), of which are .omplete(y i“ the control of the device
manufacturer, and is advertised a“d made availab(e to any acquiving activity thrcugh the p.bki cation and
distribution of product ceta(cgs or pmd.ct data sheets.

6.6.2 custom hybrid microcircuit. A hybrid microcircuit bui[[ in accordance with this specification but
for which the design is under the specification or contro( of the purchaser or user of the hybrid
microcircuit.
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6.6.5

6.6.6
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Case o.t(ine. The device configuration including dimensions and dimensional Co(eranc,$s.

~. A hybrid ❑icrocircu it.

Device type. A single specific hybrid microcircuit.

Die family. AL( e(ements mmufact. red by the same Lwsic process (e. g., 10U power sch~>ttky, HCHOS,

FiLm microcircuit (or fit. inteq rated circuit). A microcircuit consisting exclusive k;, of element.
which are films formed in-situ upn or within an insulating substrate.

6.6.8

a.

b.

c.

6.6.9

Hicrowc.ve or RF hybrid. A hybrid microcircuit that requires one or more of the fo(iwing:

Input and output termi”a[s or co””ectors with matched impedance.

Use of specific impedance transmission Lines on a“ insulating substrate.

Device whose RF performance characteristics are affected by conductor length, width, or topotogy.

Microelectronics. That area of electronic tech”obgy associatd with or app[ied to the realization
of electronic systems from extremely s.. (1 electronic parts or elements.

6.6.10 Microcircuit. A sm.atl circuit having a high equivalent circuit element density, which is
considered as a sing(e part composed of interconnected elements on o“.e or more substrates to perform an
electronic circuit function. (This exckdes printed wiring boards, circuit cards assemblies, and modules
composed excl. sive(y of discrete electronic pacts mm.ted on a no”-c.eramic substrate or board. )

6.6.11 Monolithic microcircuit (c.? i“teqrated circuit). A .icrocirc. it consisting exclusively of
elements formed in-situ on or within a single semiconductor substrate with at least me of the elements
formed within the substrate.

6.6.12 Mutti chip microcircuit. A microcircuit consisting of elements formed on or within rwo or more
semiconductor chips which are separately attached to a substrate or package.

6.6. ~3 Packaqe type. Packages which have the same case o.t Line, configuration, rsteria Ls (including
bonding wire and die attach), piece parts (excluding preforms which differ o“Ly in size) and &ssemb(y
processes.

6.6. ~6 Passive element. Planar resistors, capacitors, inductors and patterned substrates (single and
multi (ayev) a“d “onplanar chip resistors, capacitors, i“d.ctors, a“d transformers.

6.6.15 Patter” failure. H.ltiple hybrid microcircuit failures with the same rcot cause.

6.6.16 ~. ,4 list of manufacturers, by “am. a“d p(ant address, who have met the certification and
q.a(if ication requirements stated herein. The Listing inct.de$ ide”tificatio” of the certifiej quality
ccmtro( level (classes K a“d H), q.a Lified materials, and qua Lified man” factoring co”str.ct ion techniques.
QML i. the accepted ebbre. iation for the term qualified rna”ufact.rers List.

6.6. ?7 ~, The prtion of product assurance which i“s.res that parts conti””e to perform :3s specified
or degrade i“ a specified manner when subjected to a specified radiation en. iro”me. ta( stress.

6.6.’I8 =. Repair is a“ operation performed o“ a “onco”fot’mi”g hybrid to make it f.”ctio”a(ky .sabLe
but does not completely e(iminate the nonconf.onm.snce.

6.6.99 =. Rewcmk is an operario” performed o“ a rw”.on forming hybrid that restores .lL
.O”co”fopmi”g characteristics to the requirements i“ the co”trac. r, deice acq. isitio” specification, or
other approved product description.

6.6.20 Semiconductor element. Transistor or diode. ,/
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6.6.2? source COntrO( documents or drawi c.qs (sCD). The device acquisition Spe. ificaticm prepared by the
contractor and approved by the acquiring acti. ity which contains the detai(ed perfom.ante and test
requirements specific to a hybrid microcircuit type (see a~rwjix c).

6.6.22 substrate. The s.pparting rr.ateri.s( upon or within which the etements of a hybrid microcircuit are
fabricated or attachd. Substrates may cot have conductor patterns or printed or deposited compnmnts.

6.6.23 Traceability. The ability to retrieve records as required herein (see 3.4.7)

6.6.24 -. The adj”stme”t of sig”a Ls from a. RF fmicrowave circuit by’ altering lines or pads, adding,
deleting, or manipw(eti.g .ire. iribbm., or changing resistance, inductance, or capacitance .a(.es or a
combination of these changes to meet specific elect rica( specifications.

6.6.25 Tuninq eLement. A passive ●(ement or mechanical constituent (e. g., wire, ribbon, tab, etc. ) used
for circuit tuning.

6.7 Charqes from previous issue. Marginak notations are not used in this revi$ ion to identify changes
with respect to the previcms issue due to the extensiveness of the changes.
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APPENDIX A

QUALITY ASSURANCE PR06RAM

10. SCOPE

10.1 w. This appendix contains detai~s of the qua(ity assurance program requirements which serve as
the basis for manufact.cer certification and constitute a precondition for hybrid microcircuit
qualification. This appendix i. a mandatory parr of the specification. The information contained herein is
intended for mmp~i.nce.

20. APPLICABLE DOCUMENTS

This, section is not applicable to this appendix

30. QUALITY AsSURANCE PRCGRAM

3
30.1 !lanufact. vw certification. The m-an. factur.r shall establish, implement, and maintain a pmd.ct

assurance prqrm in accordance with 30.1 through 30.1 .3.9 (s..marizd in tabke X11) in order to become a
certifid manufacturer of hybrid microcircuits. The manufacturers q.a(ity assurance program :;h.(~
demonst~ ate and asswe that design, manufacture< inspection, and testing of hybrid microcircuits are
adequate TO assure Compliance with the applicable requirements and q.a[ity standards of this specification
and the device acquisition specifications. Where the manufacture or any portion of the nmn.facturinrj and
testing operation is other than the manufacturers facitity, ir sha~l be the respo.sibi(iry of the
manufacturer to secure and prove the documentation and controk of the q.a(ity assurance program a. described
herein. The program shall be documented in these ways:

a. Design, processing, manufacturing, and testing ”inst.wt ions (see 30.1.1)

b. Records to be maintaind (S., 30.1.2).

c. PAPP (see 30.1.3).

ALL required docmwntatim - sha(~ be available at, and continually effective in the wan. fa.twe. as p(ant
white pmd.cing hybrid microcircuits which are intended to be offered for shipment as comp( iant devices.
ALL required program doc.mentaticm and records shat( be wailab(e for re. ie. by the qualifying or acquiring
activity upon request. The acquiring activity sha~( have access t. nonproprietary areas of the
ma.. fact. re’. <s, plant for the purpose of verifying its implementation, and the qualifying activity sha(~ have
. ...?.. ?. a~~ areas of the man. fact” reras p(mt for the purpose of verifying its imp(ementaticw. Persom.(

P.rf.r.i.9 q.ak<ty functions shall have sufficient .el( defined resp.msibi Lity, authority, and the
Organ izatio.a[ freedom to identify and evaluate quality problems a“d to initiate, reconme”d, a,,d provide
so~. rions.

30.1.1 Desiq”, processing, manufactwinq, and testinq instructions. The marwfact.rer sha~( have in
effect documented i“str”ctio”s cwerimg, as a minimum, these areas:

a. Convw. icm of customer requirements imo man. facturer<s i“term~ i“srr.ctio”s (see 30.1.1.1)

b. Personnel training a“d testing (see 30.1.1.2)

c. I“spectio” of i!womi.g mater ial., “ti(i tie., a“d work in-process (see 30.1.1.3)

d. Q“atiry co”tro( opwatiom (see 30. I.l. L).

e. Qua(ity assurance operatiom (see 30.1.1.5)

f. Designr Pmcessingr rework, tco~ a“d mater ia(s standard., and instr. ct, ons (see 30.1.1.6)

g. Cleanliness and”armosphere contro( i“ work areas (see 30.1.1.7)
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APPENDIX A

Tca L, gauge, and tesr equipment maintenance and catib,ati.an (see 30.1.1.9)

Fai(.re and defect ana Lysis and data feedback (see 30.1.1.10).

Corrective action and evacuation (see 30.1.1.11).

Incoming, in-process, and outgoing inventory conrro( (see 30.1,1.12).

Schematics (s..? 30.1.1,13).

ESD hand(ing contro( prcgram (see 30.1.1.14).

Detai ted requirements for coverage of these items are stared in 30.1 .1.1 through 30.1.1.14, These
requirements wi(( normally be expected to be met by the rnanufacture,’s standard dvawings, specifications,

PrOCFSS jn$t,ucti.n,, ad OTh.r .stabLish~ ~.. fa.t.r+.g practices. If partic. (ar req”ireme.ts are not
covered by the t?a.ufacturer-s established practices, s.itab(e doc.mentatirm sha(L be added to satisfy those
req”i rements.

30.1 .1.1 Con.ersio” of customer requirewnts into n!a””fact.rer-s interna( instructions. The procedure by
which c“stmner requirements, as expressed in specifications, purchase orders, etc. , are converted into
working instructions for the manufacture r,. per~o””ek shak( be documented.

30.1 .1.2 Person”ek trai”i”q and testinq. The motivational .a”d work trai”i”g and testing practices,
emp(oyed to estab Li$h, eva L”are, and maintain the skil(s of personne( engaged in reliability criticak work
sha L( be documented as to form, co”te”t, a“d frequency of use.

30.1 .1.3 I“spectio” of i“comi”q mater ia(s, utilities, and work in-process. I.spectico operations sha(L
be doc.me”ted as to type of inspection, sarnp(ing a“d test procedures, acceptance rejection criteria, and
frequency of use.

30.1 .1.4 Qua Lity co”trok operations. Q.a(ity contro( operations sha(l be doc.me”ted as to type,
procedures, rating criteria, acrio” criteria, records, and frequency of “se. The “se of SQC and SPC is ●
strongly encouraged.

30.1 .1.5 Quality assur.a”ce operations. Qua(ity assurance operations sha(l be documented as to type,

procedures; equiPment, judgment, and action criteria, ,ecO.d., and frwency Of use. The .se of SQC a.d SpC
is strongly encouraged.

30.1 .1.6 Desiq”, processing, man. facturinq equipment, a“d .ateria Ls instr”ction$. Device design,

P?oce$,in9, manufact., $n9 wiPment, and ~teria~s $ha LL be documented in drawings, standards,
specifications, o. other appropriate media which sha(( cover The m.q”ircme”rs arrd rokera”ces for a(t aspects
of design and m-a”.fact.ring inclding ●quipment test and prove-i”, nwteria(s acquisition and h.ndii”g,
design verification testing a“d processing steps. As a nti”im.m requirement, detai Led doc”me”tatio” must
exist for the fo[lowi”g items and must be adequate co assure that q“a.titarive co”troks are exercised, that
tolerance. or limits of co”tro( are sufficiently tight to ess.re a repmxi”cib(e high qua(ity product, a“d
that process a“d i“spectio” records .ef Lect the re$. (ts act.a Lky achieved:

a.

b.

c.

d.

e.

f.

Incoming mater ia(s contvo( (substrates, packages, active a“d passive chips or .Leme”ts, wire, water
p“rificati o., etc.).

Masking, photo ?esist, and mask registration.

Glass i.atio” or pas$i. atian.

Meta L(izatio” and film deposit?.”.

Die, etement, or substrate attachment.

UIre bonding.
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g. Rework

h. Sea(ing

30.1 .1.7 Cleanliness and atmosphere co.trot in work areas. The requirements fo, cleanliness:; and
attosph.sre control in each work area in which unseated devices, or parts thereof, are proces$ej or assembled
shall be documented. Air partic(e counts shall be in accordance with Federa( standard 2W. The
manufacturer shal( establish action and absok.te control limits (at which Wint work stops .ntit corrective
actien is compke ted) based on historical data and cciticat.ess of the process i. each part ic.lac area. For
foreign material identification and controk, see internal .i$ua( inspection requirements of M1l.-STO -883,
methcd 2017.

30.1 .1.8 Desiqn, nateriol, and process chanqe contro(. The merhcds and procedures for +mp(,?,nentat ion and
control of changes in device design, material and processing, a“d for making change information available to
the acquiring activity, when applicable, shall be documented.

30.1 .1.9 Tcel and test equipment maintenance and calibration. The maintenance and calibration

PrOc&ure$, and the fr~.en.Y of sched. Lcd actions, for toots, gauges, and test equipment shatl be
documented a“d in accordance with the requirements of fiIL-sTD-45662.

NOTE : Corrective action specified in MIL-sTD-4S662 sha(L nor wq”ire a nmnufact.rer to recal( those
hybrid microcircuit devices tested or inspected on equipment found to be o“t of rokerance
during calibration. These corrective actions shatl nor be required provided the Government
QAR has verified the acceptability of the man” fact. rer, s calibration and corrective action
procedures for eq”ipne.t found to be out of calibration and the pericdic checking procedures
for assuring acceptability of pmxl.ct between calibration intervals. For rajor discrepancies,
as determined by the Q.4R, a vritte” ?eport sha LL be prepared and a copy submitted to the

qua LifYin9 activity detai Ling the circumstances and corrective action.

30.1.1.10 Failure and defect ana(ysi$ and data feedback. The procedures for ide”tificati o”, ha.dki.g,
and ana Ly$is of failed or defective devices and for dissemination of analysis data sha(( be doc.me”red,
inc(udi.g the procedure for informing the qualifying activity of ana(ysis results, when applicable.

30.1.1.11 corrective action and evacuation. The proced”?e and re$ponsibi[ity for decisions regarding the
necessity for corrective actim as a result of failure or defect anatys is, and for e.ak.atio. and approval
of proposal corrective actions, shalt be d . . ..e.t~. If the procedure for evaluation and approval of
changes proposed frm othe? reasons, such as cost kd”ction or product improvement, differs from the ako.e,
it sha~( a(so be dommmted.

30.1.1.12 lncmirq, in-process, and .mtqoin.a immtory m.tm(. The mthmis and procedures sha~~ be
docmmted which are used to ccmtm( storage md handling of incoming mater iaks, work i“-pmce.s, and
warehoused and omgoing prcd”ct i. order to achieve such fac, to. s as age cmtrol of Limit e+tife ,mtecia ($<
and prevent inadvertem mixing of mnformirrg and &nco”formi”g mater ia(s, work, o. finishti pmxf. ct. Each
area $hal[ m~intain identity of work in process to facilitate access by Governme”r source inspectors. 1.
addition, for CL.SS K devices, tests and inspections performed by the man” fac.turers on acquired raw
mater ia(s and supplies sha~l iml.de .erificatim of chemical, physica(r a“d f.nctima( characteristics
.eq”i red by manufacturer drawings md specifications. Procedures shat( be prepared md .ai”taimd for
.Ontrotli”g the receipt of acquired materials and s.pp(i es. The proced”ces $hal~ provide the fo~~owing:

a. Withholding received materials or s“ppties from use pe”di”g completion of the required inspection
or tests, or the receipt of necessary reports.

b. segregation and identification of no”mm forming mate. ia{ md s“pp(ies f,-.. mnfor. i”g mate. ia(s a“d
supplies and rmova~ of nomcmfor. ing subassemblies and parts.

c. ldentificario” a“d contro( of limited-life mater iaLs and s“pp(ies

d. Idmtif ication md contmh of raw materials
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e. Ass. vance that the required test reports, certification, etc. , have been receivec.

f. C(ear identification of materials reLeased from receiving inspection and test to cLear(y indicate
acceptance or rejection status of mater iaL pending review action.

30.1.1.13 schematics. Schematics pertaining r. the testing of hybrid nicrocircuit$ $hatl be under
document contro L. This inc(udes device schematics, burn-in schematics in accordance with the .pp(i.abLe
device acquisition specification for qualified prcduct or those for which q.akificatio” test a!>thorizat ion
has been .eq.ested.

30.1 .1.3L ESD hand~inq control proqram. The ESO ha”dki”g contro( prcgra,n doc.me”raticm shat L be under
document control. This inck.des methcds, equipment and materials rraini”.g, packaging, handli W, and
procedures for handling ESD $ensitive devices.

30.1.2 Records to be m-si”tai”ed. The .ecords required by this section shal L be CO”ti”uous(;t maintained

during the manufacture of hybrid microcircuits which are intended to be submitted for shipment as compliant
devices i“ accordance .ith this specificatim. The records pertaining to production processes, i“ccmi”g a“d
in-process inspections a“d those pertai”in.g to screening and QC1 sha L[ be r.?tai”ed for a mi”imm of 5 years
(7 years for class K) after performance of the inspections. Records shall be maintained as a minimum for:

a. Per$onne L training a“d te$ting in accordance with 30.1 .2.1 (1-year record retention)

b. Inspection operations i“ accordance with 30.1 .2.2 (1-year record retentic.” for prcd.cr ion
processes, incoming and in-process; S-year record mte”tion for screening, q.akif ication a“d QC1).

c. Fai L.re reprts a“d =anakyses i“ accordance with 30.1 .2.3 (5-year record retention).

d. Initial doc”rnentat ion a“d subseq”e”t changes in designs, mareria (s, or processing in :accordance
with 30.1 .2.4 (S-year record retention).

C. Ewlwe.t .a[ibrarlo.s i. =orda.ce .Tth 30.1 .2.5 (see NIL-sTD-45662 for records ,ete.t <o.)

f. Process, utikity, a“d materia( controls in accordance with 30.1 .2.6 (1-year record retention)

g. Pwcd.ct lot identification in accordance with 30.1 .2.7 (S-year record rete”tio”)

h. Pmd.ct traceabi~ity’ in .xcorda”.e with 30.1 .2.8 (5-year record retention). ALremd ?ecord$ $ha L(
not be considered acceptable data unless doc. me”ted instr.ctio”s ace followed which sha[( i“c L”de:

i. For changed data:

(1) Ide”tificatio” of i“divid.a~ making “eu entry

(2) Maintain identity of alt original data entries (a’white out,, i$ not permitted)

(3) J.stifi carion noted for change a“d verification by a second party (QA sha(~ verify screeni”gr
C,ualif ication and QC1 records) when change affects M jeopardy (i. e., lot originally
considered to be rejected is changed to pass status).

j. For tran$ferced data to neu test record:

(1) Idenrificatio” of i“divid..a( transferring data.

(3) t+.. test records entries sha[L be verified against the origina L record by a second party.
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k. Computerized records are opriona( provided they cLear(y and object i.eky indicate that a(k
requireme. rs of tfl L-H-38534 ha.. been met. The computerized ,ecords for traceability, screening
and QC inspection sha(l be readi(y accessible and avai Lab Le to Gc.ver.me”t personne( for review a“d ,
an appropriate e(ecrronic or hacd copy’ provided to tbe qualifying activity as required. The
requirements be(ow shall be net.

(1)

(2)

(3)

Entry verification.

(a) Each individua( making entries shatl be ““iq.eLy identified.

(b) AC( ma..a1Ly entered data sha Ll be .erif ied at the time of entry by the s..,? ope?ator

(c) Akl accepted transactions (i. e., entered data) shalt be identified by ri.etdate of
datelent.y sequence to protect against ‘tout of Seque”cess entries. No recorded
transactions sha Ll be deleted or changed.

co.tro~ procedure for lot history records.

(a)

(b)

(c)

(d)

Lot histories may’ be mcdif ied only by additions (i. e., original entries plus corrective
addenda ).

AL( corrective addenda shal[ meet all the requirements of i ah.e.

Onty limited designated operators sha(t be able to access lot history computer records
for cor~ecti.e addenda. Documented security procedures shat( be foLLowed to assure that
ti.ited access is maintai”ei (e. g., restricted termina [s, passwords, erc. ).

A QAR sha(L “erify screening, q“slif icati on, and QCI records when correct iv? addenda
affect tot jeopardy.

Co”trot of computerized lot history records

(a) ALL computer (o? history records shaLL have a. accurate tape or equivalent backup

generar~ prior tO lot shipment. within 3 ~nths of \Ot shipment, the backt)p recOrd
sha(( be tra”sfervd to a secure kcmar ion r. be archived.

(b) These archived tapes or equivalent media shat L be kept for a minimum of 5 years

30.1 .2.1 Person”e L traininq and testing. Records sha(( cover the nature of training or testing give.,
the date thereof by week and Length in hours, a“d the group of perso”ne L given work training a!,d testing.
Records are required only for product re(ated training a“d testing as disti”g” ished from safety, first aid,
etc.

30.1 .2.1.1 Trai”incl of operators and i“s.pectors. A(l critical processes and prod..r ion inspection sha((
be performed by personne[ who have bee” trained by the manufact.r=r to perform their assig.me.t task in
accordance with manufacture r,. in-house standards, i“. kuding a forrm L rrainin.j (e. g., c(assrc-am or on the
job rrai”ing super.ised by a certified trainer) a“d test pmced”re to assure the proficiency of each
indi. id.at. Each individual shalt be retested or retrained at the end of a designated period cor when
P.r.On.e( per fo,~... i.di.ate$ POW proficiency. per,o..e~ ,hat~ .Ot be .$=d i. cririca L p, O.e$se, . .
inspections .“til the required level of proficiency ha. been dema”st rated.

30. 1.2.2 I“specr ion operations. Records of inspection operations shalt cover the test?, or inspections
made, the materials group (lot, batch, etc. ) inspected, the co”trol(i”g documentation, the date of
completion of i“specti o”, the amount of material tested, and acceptance, rejection, or other fina L
disposition of the material.
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30.1 .2.3 R- rts and a.a(yse$ of defective devices and f.sihres. Records of defective devices sha Ll
cover the source frca which ●ach device was received, the test or operaticm during which failure occurred o?
defects were observed, and prior testirq or screeni c-g history of the device, the date of receipt, and the
dispm irio” of the de. {.., Records of failure and defect anatyses sha~( cover the nature of the reported
fail.ve or defect (failure or defect de), verification of the failure or defect, the nature of any device
discrepancies which were found during n“alysis (failure or defect ❑echanism)< assignment of the fail. re-
ecti.sting cause if possib(e, the date of co@et ion of the ana Lysis, identification of the grcup performing
the ana Lysis, dispc.sitio. of the device after ana Lysis, and the distribute.m of the record. The record
shall .(SO treat the relationship of observed failure or defect &es i“ related Lots or devices and, where

.pp(i cable, cOr,ectjv= actiOn taken as a result of the findings.

30.1 .2. L Chcm.aes in desiq”, materi at., or processing. Records sha Lk cover the initiat ckx”acnta tica and
.Lk changes, with the date upon which each change i“ design, materials, or processing becomes ●ffective for
devices intended to be submitted for QC1 under this specification. 7he documents authorizing and
implementing the change, and idmtif ication of the first production, or QC1 lot (as appLi cab(e) within hich
pmd”ct i“corparating the .Iw&!e is included shal( be maintained tie” the change requires approval of the

quaLifYiW activitY (set 3.4.1.3 ad 3.4.7). For class K minor design and process changes, records shall
i“c L.de the documents that justify the change as minor (see 3.6.7).

3J2.1 .2.5 Eq.i ptwent calibrat ion.. Records sha(t cover the scheduled cakibraticm intervals for each

wip~nt item, the dates Of c~Leti~ of actual calibration , idmtificaticn of the grmp performing the
calibration”, end certificaticm of the co~liance of the eq. ip+oent with documented req”ir-ts after
catibrati o”, in accordance with HIL-sTD-45642.

30.1 .2.6 Process, utility, and materials controls. Records shnli cover the iWLcmentati.m of devices
such as control charts (e. g., X and R charts) or other means of indication of the degree of control achieved
at the points in the material, utility, and assembly process fbau r!-xumented i“ the m.a””fact”ring
instructions. Records shall also indicate the action taken when ●ach out~f-mntr.al ccditicm is &served,
and the dispositicm of product processed during the period of out-o f-ccmrc.l operation.

30.1 .2.7 Production h identificati.m. Records shalt be maintai”ej to identify when ●ach prcducti.m or
inspection lot was processed through each area. Records shal( be capable of identifyimj for ●ach prcd”cti.m
Or acceptance-inspecticm lot (as applicable) of finished product, these items as a minimum:

a. The acceptance-inspection tests performed on the lot, and their results

b. The $erial ““mbers (when applicable) of .L1 devices in the bat

c. The dat= of completion of acceptance inspection of the lot

d. Identification of the [ot

e. The pertinent associat~ device acq”isiti.m specification under which inspection ..s performed.

f. Final disposition of the Lot (withdrawn, not acceptd, wcepted)

g. Acquiring activity source inspection consideration of the hat.

h. The number of devices, by device type, i. ●ach (ot at the. time of sea(

,. Independently identify, by device type, the .“rnber of devices shipped and the number of devices i“
stock i“venrory.

30.1 .2.8 Product traceability. The rraceabi(ity system sha Lt be maintai”cd such that the qualifying
activity ..” trace ad determine that the hybrid microcircuits passed the appticab(e screening,

~~~ficario.$ a.d QCIS ati that the hybrid microcircuits were assembled on the proper certified assembly
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30.1.3 PrOqram assurance prcq ram Dtan (PAPP). The PAPP shall be ●stabli shed and maintained by the
manufacturer, and shall be de Livered to the qualifying activity for review (prior to survey, when

applicable) aS a hsi S for ma.. fact.rer certificati~ in accordance with 3.4. ~. The PAPP sha Lt consist of a
volume or portfolio, or series of same, With uill serve to demmmtr ate to the qualifying activity that the
ma”. fact. rePSs .nder$ta”ding of a complete quality assur.a”ce program, as ●xemplifi~ by his documentation
system, is adequate to assure compliance of his pwd.ct with the applicable specifications and quality-
sta.dards. If the q.a(ity assurance p?cgram exemplified is applied .xo.istcntly to all product lines
i.tended to be submitted for acceptance inspe.ticm under this sc.scificati.an, O.LV one PAPP is reaui red for
each manufacturing plant; any difference i“’ treatment of differk”t product ii”ei’within a plant”~hall””~
stated and explained in the P,4PP, or sepa Pate PAPP, s pre~red for such different lines. The PAPP sha L(
cci?ta in, as a miniwm, these items (see table x11):

a.

b.

c.

d.

●✎

❆✎

9.

h.

j.

k.

Functi.nml block orga”izaritn! chart (see 30.1.3,1).

Example of ma”ufact.ri”.g flcuchart (see 30.1.3.2).

PrWrietary document ide”tificatica (see 30.1.3.3).

Examples of design, material, equipment, vis.aL standard, and process i“str.ct ions (see 30.1.3.4).

Examples of records (see 30.1.3.5).

Examples of design, material, and process change cmtrol d.acume”ts (see 30.1.1.8) a“d as required
in 3.4.1.3 and 3.6.7.

ExampLes of failure and defect analysis and feedback documents (see 30.1.1.10).

Examples of cc.rrecti.e action and ●valuaticm docurne”ts (see 30.1.1.11).

Hanufacturerss interna( instructions for internal vi$uat i“sp.ecticm (see 30.1.3.6).

Examples of test tra.e Lers (see 30.1.3.7).

Examples of design and construction baseline (see 30.1.3.8).

Manufacturer, s self-audit (see 30.1.3,9).

Detail requirements fort hese items aPe described i“ 30.1 .3.1 through 30,1.3.6< 30.1,1.2, 30.1.1.8, 3.4.1.3,
3.4.7, ~.l.l .10, and 30.1.1.11.

30.1 .3.1 F.ncti.mal btcmk orQanizotio” chart. This chart sha LL show, i“ f.”cticmal block-diagram form,
the (i”es of authority and respm$ibility (both line a“d staff) for origi”ati.m, approval, .“d
implementation of the several aspects of the pmd.ct ass. ra”ct prcgram. Names of the i“c.mbcnts are not
required i“ this chart.

30.1 .3.2 Exam@les of manufacturing f10wch3rt. The flowchart for all devices shall reftect the complete
manufact.ricg processes being used at the timeand shall show .11 ua”ufactut’i”g, i“spectio., te$ti”g a“d

qyati~Y verifi. atim POintS. ati the PO1nt where .11 mareriaks or subassemblies enter the flow. The chart
WILL lde”tify al~ major documents pertaining to the inspection of matepials, the prcd”ct ion processes, the
pmductio” environments, and production controls which were “s&. The doc.,me”ts wikl be identified by name
and number. Changes approved thereafter will be Treated i“ accordance tiith the .ppro.& document change
control procedures i“ 3.4.7. For class K, the manufacturers shall maintain a file or took of .lL reference
documents rmted cm the flowchart, inct.ding in-house documents referenced there for use by the qualification
or certification teams a“d the designated Go.ernme”t representative.

30.1 .3.3 Proprietary document identificatirm. A listirq of proprietary doc”ne”ts e.”d areas sha~l be
inckuded i. the program pk.. a“d maintained O“ a current basis (see 30.1).
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30.1 .3.6 Exan!91es of desiqn, materiat, e.auigment. and process instructions. k. examp(e of each type of
design, materi. t, equipment, Vis”.al s.tatiard, and process instruction used in the man. fact”re of
microcircuits intended to be submitted for acceptance inspecticm under this specification sha LL bc included
i“ the program pLan. These may be either dummies or actua( working documents, tut shalt in either event
show the form of the pertinent docu~t; blank forms shall net be included.

30.1 .3.3 Examptes of records. Examp(es of records, ccmplying with the rcq”irements of 30.1 .3.4 for
instr.ctio”s, sha(l be included in the prcgram plan.

30.1 .3.6 ~nufacturer’s internal instructions for i“ternaL visual inspection. The manufacturer’s
inter”.s( i“str”cticns for internal visual inspection in accordance with method 2Qf17 and methed 2032 of
MIL-STD-833 for the .ppkicabLe device cLass, sha~[ be inckided in the program p(an.

30.1 .3.7 Exatrdes of test travelers. Screening and grcups A, B, C, .c4 D test travekers shalk be
incbided in the prcgra. ptan and maintained on current basis. The test trave(er utilized for QC1 lots may
be the same traveler as used for qualification Lots. When in-line inspecticms are aLLwcd (i. e., alternate

9r~P A Or 8) the trave Ler $ha LL inci~e tic..entat:ca of required inspections. The test travekers sh.k~
inc Lude all manufacturer im$med tests. Alternative mthds of meeting these requirements may bc appro.d
by the qualifying activity. The test traveker shatk include akl the fo~towing minircam information:

a.

b.

. .

d.

e.

f.

9

h.

i.

j.

k.

L,

m.

Identification as to whether the Lot is qualification or QC1.

Name or tit Le of opernt ion and specificati.m “umber of each process cm test.

Identify PIN, date cede, and manufacturer internal Lot identification number.

Date of test anc operator ide”tificati o”.

Calibration contro~ ““mber or equipment identification of atk major eq. ip+ne”t c~ents used for
test.

Guantity tested and rejected for each process or test and actua( quantity Xestcd if samp[ed.

Seriak numbers of passing an-d faiking devices when applicable.

Time in and out of process or test if criticak to process or rest resukts (i. e., burn-in and
96-hour window).

Specific maj OP conditions of test that are verifiable by ~erator i“c L”ding times, te~rat”re,
rpm, etc. (required for 141L-sTD-1TT2, section 8 cO(y).

The percent defective ca(cukatcd and the pattern failure analysis for bw”-i”.

Burn-in or Life te*t board seriak number or test circuit identification “umber and re. isio”.

Alt required variables data (see 4.6) ●xcept for electrical tests (attachments permitted). Not
requive6 for QC1 trave(er.

For eLectrica\ rests, test program number and re. isim, and identify when variabkes data is
required.

30.1 .3.8 Examp(e$ of desiq” and ccmstructio” hsse Li”e. The design a“d ccmtr.ction baseki”e form (i. e.,
a iisti”g of the process specific.aticms to be qua(if ied through !41L-STD-1772, secticm B testing) shakk be
inc(.dd”i” the ~“ufact”rer, s prcgram pl..sn a“d maintained ““~er doc”me”r .cmrro L.

30.1 .3.9 Ma”” facturer Ss se(f-audit. The ma”” fact”rer, s sekf-audit which identifies key review areas,
their frequency of audit, and the corrective action system to be e!np(oyed when variations frcm approved
procedure. or specification req. ireme”ts are identified shaLL be i“c(uded i“ the prcgram p(a”.
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40. SELF-AUDIT REQUIREMENTS

LO.1 Se(f-a.dir requirements. This portion of appendix A contains, detaits for irnp(emen tar ion of the
minim.m requirements to be used i“ the man. factureras self-audit prcgram. The <“rent of this sekf-audit

pr09ram <S to as,.,, contin.~ conformance to .iLitary specif:cat:On .w+remenr,.

40.2 De fi”itio”$.

40.2.1 Self-audit. The performance of periodic surveys and reviews by the device manufacturer’s
designated perso””e( to ev. bate compliance to military specifications.

40.2.2 Audit check kist. A form Listing specific items which are to be audited

40.3 ~.

40.3.1 Se(f-audit Prwcam. The manufacturer sha Ll estab(ish an indepe”d.e”t set f-a.dit prcgram under the
direction of the q.a(ity orga”izaticm to assess the effectiveness of the manufacturer’s q.alit:y assurance
$y,tem. The self-audit shal( identify any deficiencies for resolution in the pcocessi”g, testing, or
deviations from specificaticm requirements. The self-audit shatl abo review any differences fro. the

q.alifYi.9 a.tivitY aPQroved baseLi.e, flowchart, test facility List, etc.

40.3.2 Set f-a.dit representatives. The QAROs or their designated appointees shal[ perform .(L
se Lf-aud its. The designated auditors sha(i be indep.e”dent from the area being audited. If the use of an
independent auditor is not practical, then as a minimum another individual she. (d be assigned to participate
in the audit or review the results with the auditor from the area. The auditors sha(l be trained in the
area to be audited, i“ the applicable mi(itary specification mq.ireme”t< a“d pro”ided with a“ appropriate
checklist for annotating deficiencies. Prior to the audit, the assigned auditor shall review the previous
audit check (ist to assure corrective actions have bee” impleme”red a“d are sufficient to corre,:t the
deficiencies.

40.3.3 Audit de ficie”cie$. ALL audit deficiencies sha Ll be documented cm the appropriate checklist and a
copy submitted to the department head for corrective action. Al( corrective actions sha(( be agreed to by
the q.aliry o,ganizatio. or Hater iaL Review fhard.

40.3.4 A.dir follow-up. AL1 audit reports wil( be filed and maintained by the q“a Liry Organization. The
qua(ity or$Janizat ion shal L estab Lish a proced”~e to fol(ow up o“ alk audit deficiencies to .ss,,!.. that the
corrective actions have been implemented i“ a timely manner. A system (e. g., management review) .ha L( also
be established to review the acceptability and timeliness of aLL corrective actions and to determine if any
deficiencies have repeated since the (ast required self-audit. If any deficiencies ha”e occurred two or
more times in the predetermined time pericd, additio”at corrective actions shalt be rake. to assure
immediate correction of the problem and the qualifying activity sha LL be notified.

40.3.5 Audit sched” (es. The origi”ak audit frequency shakl be established by the quality organization
but i“ “o case exceed 1 year for each area, “.(.ss authorized by the q.alifyi”g activity. A se(f-audit
shall be conducted a“d corrective actions .omp Leted prior to the i“itiak qualifying activity audit. Changes
to the frequency of audit due to being consistently above or be[ow average performance on the self-audit
sha LL require approval of the quality orga”izati o”.

40.3.6 %(f-audit report. The se Lf-audit reprt sha(( be submitted along with any deficiencies and
corrective action to the qualifying activity for review on a“ a“”ual basis as part of the retention report.
The seLf-audit repert shall be signed by the Q,4R re$ponsibk for its overall S“CCS.SS or fai L.re, The
ma”” fact. rer shall keep the self-audit report o“ fiLe for a minim.m of 4 years. The man. facr”rer shatt make
availab Le 1. the q“a(ifying activity, d“ri”g rea”d its, the se Lf-audit vepovt, deficiencies, and corrective
actions taken. The qualifying activity may modify the frequency of the seLf-audit or require additional
testing based o“ the se Lf-audit report. A s“ccessf.1 self-audit prcgr.am can be used by the q.a(ifying
acti”ity to extend the rea.dit inter”a L or reduce the audit time d.rati o”. If the qualifying activity
determines the se(f-audit program is ineffective an6 ““acceptable, certification appro”a[ wi([ be .ithhekd.
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40.3.7 self-audit areas.
.iLitary specification in at

The se(f-aud; t tii~( be performed to assure conformance to the check (ist and
(east the foi towing area,,

~

Calibration Training
Fabri cat ion failure a.a(ysis
D1 wale, controls Q.alification/QC1 system
A.semb(y operations Document control
Elect r,ca( test Design change contro(
Test melhcds Inconnng inspection
Environmental control Inventory contro L and traceability

40.3.8 self-audit check (ist. The audit check (ist sha[( be approved by the quality organ izatico and
maintained uncle? document contro(. The check (ist sha(l be provided to the auditor prior to initiari.m of
each self-audit. The check List sha[~ assure that the quality assurance system is adequate and fo(lowed by
alL personnel in each area.

60.3.9 Deficiency revieu. The manufacturer shat( submit to the q.a Lifyi.g activity for review, any
deficiencies that are considered major, any’ deficiency that has repeared within the specified time period,
and a(k corrective actions. The qualifying activity may ncdify the frequency of the se(f-a.dit or require
additiona( testing based on the data from the se Lf-aud it.

TABLE X11. Product a$s. rance prcgram requirements.

In-ho”se documentation
covering these areas

(see 30.1.1)

3. conversion of ..stonw

requirements into
man. fact” rer, s
internal instructions
(see 30.1.1.1)

3. Personne L training
and testing
(see 30.1.1.2)

c. Inspection of incoming
mater ia~s and
“ti (ities and of work
7n-proc es*
(see 30.1.1.3)

d. Q.a(ity-ccmtro(
operat ions
(See 30.1 .l.1#)

e. Q.akity aswmwe
opec.mimm
(see 30.1.1.5)

n-house records I A pro-gram plan covering
.erirg these areas I these areas

(see 30.1.2) (see 30.1.3)

~
Pe,sonne L train- la. Fu.ct ionat block
i.g and testing I organization chart
(see 30.1.2.1) I (see 30.1.3.1)

Inspection lb. Example. of
operations I manufacturing
(see 30.1.2.2) f Lowchart

I (see 30.1.3.2)

Faik. re a“d j.. Proprietary-document
defect report, identification
and ana(yses I (se, 30.1.3.3)
(see 30.1.2.3)

Change i“ desig., id. Examp Les of design,
materials, or I .ater ia\, equipment,

proce,. in9 I and process
(see 30.1.2.4) ,n, rruct, o”s

I (,,, 30.1.3.4)

W i P...t ;,. ExamPles of records
calibrations (see 30.1.3.5)
(S,, 30.1.2.5) I

1
Sekf-audit p(on I

covering these areas I
(see 40.3) I

Se(f-audit prcqram
(see 40.3.1)

1.

i.

,.

Se(f-audit
representatl.es
(see LO.3.2)

Audit deficiencies
(see 40.3.3)

Audit foklm-.p
(see 4L.3.4)

Audit sched. Les
(See LO.3.5)
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TABLE X11. Product assurance proqram requirements Conrin.ed

I In-house docwnentar ion
I covering these areas

(see 30.1.1)

if.

I

I

19.

fh.

I

I

I
1]

I
I

Ik,
I

1.

I

In

I

Design, processing,
manufacturing

equipment a.d
rmateriats instructions
(see 30.1.1.6)

Cleanliness a“d
atmosphere control in
work areas
(see 30.1.1.7)

Design, materiaL, a“d
process change control
(see 30.1.1.8)

Toot and test

~uipment maintenance
and calib?ati.n

(see 30.1.1.9)

Failure and defect
a“a[ysis and data
feedback

(see 30.1.1.10)

corrective action and
e.a Luat ion
(see 30.1.1.11)

Incoming, in-process,
and o.tgoi”g i“ve.tor
con t ro 1
(see 30.1.1.12)

Schemat i .s
(see 30.1.1.13)

ESD hand[i.g control

pr~ram
(see 30.1.1.141

In-house records
>veri”g these areas

(S,, 30.1.2)

Process .ti(ity
a“d material
CO”trols
(see 30.1.2.6)

Prcduct lot
identification

(see 30.1.2.7)

Prcd”ct
traceability
(see 30.1.2.8)

A Pw,a. P~FJn.O.e, i.9 i self-audit p(an
these areas I covering th~se areas
(see 30.1.3) (see 40.3)

f.

9

h,

,

j

k

(

Examples of design, if
material a“d process I
change cent.oL I
documents (see
30. ?.1.8) and as I
required in 3.4.1.3 I

ExamPLe$of failure 19
and defect a“a(ysis I
and data feedback I
documents
(see 30.1.1.10) I

Examples of correcrive]h
action and evaluation I
documents I
(see 30.1.1.11)

I
Ran. facturer, s Ii
i“ter”a( instructions I
for i“ter”a( vis.at
,nspecrio”
(see 30.1.3.6)

Examples of test
trave(ers
(see 30.1.3.7)

I

Exa.ptes of design andi
construction base Line I

(see 30.1.3.8) I

Manuf.act. rer, s I
se Lf-a.dit
(see 30.1.3.9) I

Se[f-audit report
(see 40.3.6)

Se(f-audit areas
(see 40.3.7)

Self-audit
checklist
(see 40.3.8)

Deficiency
review
(see 40.3.9)
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STATISTICAL SAMPLING, TEST AND INSPECTION PROCEDURES

10. SCOPE

10.1 -. This appendix contains statistical samp Ling q.alificaticm procedures used with hybrid
microcircuit. This appendix is a mandatory part of the specif~catim. The information? contained herein is
intendec for compliance.

20. APPLI CA8LE 00CUNENTS

This $ection is not .Wticab(e to this document.

30. GENERAL

30.1 Definitions. The foLbJwing definitions sha Lk apply for aLt statistical sampling pvoced.res:

a. PDA series: The PDA series is defined as the fo((owing decreasing series of PDA .a(.es: 50, 30,
20, 15, 10, 7, 5, 3, 2, 1.5, 1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1.

b. Tightenec F’DA inspection: Tighten& PDA inspection is defined as inspection performed using the
next PDA value i“ the PDA series which is Lower than that specifie.i

c. Acceptance number (c) : The acceptance number is defined as zero

d. Rejection number (r): Rejection number is defined a. one or more.

30.2 ~. The folkowing symha[s sha([ app(y for a(( st.stisticak sampking procedures:

a. c: Acceptance .Imber

b. P: Rejection number

40. STATISTICAL SAMPLING PROCEDURES AND TABLE

40.1 ~. Statistical sa.p(in’g sha L( be co”d.cted using a samp(e size (accept “umber) method as
specified i’” tab Le X111 herein. The procedures specified herein are s.itab(e for a(k quality conformance
requirements. For reevaluation purwses, see 6.4.

40.1.1 selection of samples. Samples shall. be ra”do.ly s.? Lected from the inspection bat or inspection
sublets. For continuous prcducr ion, the ma”uf.act.rer, at his option, WY setecr the sampk in a reg. tar

Pepi~ic ~nne. during ~n.facture provid~ the Lot meets the formation of (ots requirement.

40.1.2 ~. Faik.r.e of a unit for one or more tests of a sutqroup shal L be charged as, a si”g Le
fai [.re.

40.2 Sinq( e-tot samp(i”q .ethcK. QC1 information (sample sizes a“d n“mtw of observed defective) shatl
be acc.m. Lated from a single i“s.pectio” tot to deme”st rate ccmforma”ce to the i“divid.at subgroup criteria.

40.2.1 Sarnp Le size. The samp Le S? ze for each subgroup .ha L1 be determined from table X111 and ?,ha( 1 meet
the specified samPke size (accept number)

●’

40.2.2 Acceptance procedure. If zero fai Lures ave fo.”d i“ the initia( sample of the required semp Le
size, the Lot sha[( be accepted. If the observed number of defective from the i“itia( sa.p(e is greater
than zero, a second samp(e of double the i“iria L samp(e size may be se[ec ted from the origina( sub( lot)
The s.b( (or) may be accepted if zero de fecti”es are obsewed i“ this do”b~ e-size samp(e.
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40.2.3 One-h. ndrec percent inspection. Inspection of lCQ percent of the tot shall be a(kow,?d, at the
option of the manufacturer, for any or att subgroups other than those which are catted ‘,destru,:tive,a. If
the observed percent defective for the inspection lot exceeds the specified PDA series .aL.e for the sa.p(e
size specified, the tot sha~l be considered to have fai Lec the appropriate subgroup. One-hundred percent
sampking is requi red where lot size is sma(ler than the req. i red sample size with zero defect ives al (owed.
Resubmission of (ot$ tested o“ . 103 percent inspection bases .ha L( .(s. be on a lCII percent inspection
basis e“d i“ accordance .ith the t ighte.ed PDA inspect <.” criteria (see 30.lb)

T.4BLE X111 Samp Le size (accept “umber) Sampti”q plan. ~/ ~/ ~1

r 1 , ( ,
I PDA series [501301 2OI15[1OI7I5 13121

I ,
Hi”im”m ,amp(e size [accept numb,, ) I

I Accept n.!nb.er I
Ic=o, ,21 I 5(0) ~ 8(0) ]ll(0)j15(0) ~22(0)j32(O) ~45(0)~76(0) ~l16(O)~

1 1
[ PDA series il.si llo.7io.5i o.3io.21.1510.l I

I
I Minimum samp(e sizes (accept number) I

I , ! , , I ,
I .4mePt “umber I
1..0, ,21 1153(0) ~231 (0) ~328(0) ~461 (0) 1767(o) ~1152(0) j1534(0) \2303(0) ~

II Sample sizes are based upon the t%iss.o. exponential binomia[ [imir.
~1 1. this specification tot to[erance percent defective (LTPD) has been

replaced with samp Le size (accept number) uhere the accept number is zero.
Uhere reference is made by unrevised test methods of filL-sTO-883 to an LTPD
.al”e, that value sha Ll be found in the PDA series and the samp Le size shal L
be the .aL”e immediately behaw the PDA serie$ value. The accept number
shal 1 aiways be zero.

II Minimum size of sample to be tested r. assure, with a 93 percent confidence,
that a lot ha. ing percent defective equal to the specified sample size
(accept number) wi 11 “or be accepted (sing(e sample).
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DEVICE aCOUISIT1ON SPECIFICATION REQUIRE ffENTS
FoR

SOURCE CONTROL DOCUMENTS OR DRAUINGS (SCD)

10. SCOPE

10.1 w. This appendix contains the detai 1s of S(D and derai 1 eLe,nenr specif i cat ions or drawing
requirements needed to def i.e individua( hybrid microcircuit types, fami Lies, o? e(en!e.ts for cacq. i sit ion
This appendix is a mandatory p-art of the specificari o”. The information conrai”ed herein is i.te”dec for
compliance.

20. APPLICABLE DOCUMENTS

This section is not .app(icab(e to this appewlix

30. GENERAL

30.1 Contractor-prep-ared hybrid microcircuit SCD, s. Contractor prepar~ SCDOs for hybrid microcircuits
sha(L be prepared in mi Litary format and sha LL .ri Lize relevant portions of this spec. if icati.m.
Contractor-prepared hybrid microcircuit SCD, S sha LL be approved by the acquiring activity as acceptable for
the requirements of a specific contractor order at the time of the acquisition.

30.2 Applicable documents. Hybrid microcircuits SCD, s sha(~ comp(y with the requimnents of MIL-sTD-883,
NIL-sTD-1331, a“d this specification.

30.3 Content and formal The hybrid niicrocirc. ir SCO sha(( be prepared in a format and ccotai” detai(s
so as to clearly identify which parameters, limits, and conditions of test sha(l be app(ied i“ response to
any’ given requirement of this specification (i. e., qualification, QC1, screening, etc.). ALL parameters,
(i!nits, and conditions of test which ref(ect the intended f.nctio”s of the hybrid microcircuit and which are
characteristic of the hybrid microcircuit sha Ll be specified.

30.4 Special requirements. Any special req”irement$ (e. g., extended or accelerated reliabi (ity
demonstration tests) shal L be stated in the hybrid microcircuit SCD or acquisition document. The hybrid
n!icrocirc”it SCD shalt specify the basis for sanpt. sc(ecr ion, samp(e size, test conditions, accept or
rejecr criteria, fai lure analysis, or reprting and inspect ion status (qua (if i cation, q.a(ity co” forma”ce

9,0.PS A. 8, c, D. Or sc,eenjn9) .$ applicable.

30.5 Contractor-prepared d.xai L element specification> or drawinqs. contractor-prepared specificat?o”s
for the eLeme”ts (substrates, semiconductor chips, packages, etc. ) used in the ma”ufact.re of hy’bvid
microcircuits shal. ( be prepared in mi Litary format a“d sha(l be approved by the Seq. i ring acti,, ity as
acceptable for the req. iremenrs of a specific contractor order at the time of acq. isiti cm.

60. SPECIFIC REQUIREMENTS

40.1 l“div idua L ire. requirements. The hybrid microcivc. il SCD or e~ement drawings sha(~ cover the i terns
Listed in ‘tat, through ‘,.,< below:

a.

b.

c.

d.

PIN of the app(icab(e detail specification (i”c(uding date and revision Letter, if apl>Licabte)

Design, construction, and phy$. ica( dimensions [see 3. S).

sPecla[ mark:ng Provf. io.$ (see 3.6).

Acceptance “umbecs as app(icab (e.
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Identification of the following electrical test parameters;

(1) Preburn-in (if applicable),

(2) Fina( electrical.

(3) Group A.

Specify whether the case is ccmd. ctive o. “onco”d. cti. e.

For metak cases, specify whether the case is connected to the ground lead or to any part of the
device.

Delta limits.

Burn-in and life test circuits.

Schenmt i c diagram.

Lead desig”ati.a”s a“d internal connections

Test circuits.

ESDS.

RHA (as .Wlicable).

Test data (variables or attributes).

Prelpest btm”-in test parameters.

MIL-STD-SS3 details. I“ addition to the items listed i“ 40.1, the applicable derails required by
MI L-STD-L%3 $ha Ll bs listed in the SCD.

8?

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T11:50Z
Check the source to verify that this is the current version before use.



MI L-H-3853LB

APPEND 1X D

DEVICE kCQUISIT1ON SPEC1F1C.4TION REQuIREMENTS
FOR

STANDARDIZED HILITARY DRAUING (SMD) HYBRID MICROCIRCUITS

10. SCOPE

10.1 -. This appendix contains the detai Ls of the deice acq. isiticm specificatiw requirements
needed to def in. individual SMD hybrid microci rcuit types fo, acquisition. This appendix is a mandatory
part of the specification. The information containd herein is intended for cc+!ptiance.

20. APPLICABLE DOCUHENTS

This section is not applicable t. this appendin

30. DEVICE ACQUISITICU SPECIF1 CATION

30.1 -. This drawing forms a part of a one part - one part number documentation system (see 80.6
herein). This drawing describes device requirements for hybrid microcircuits to be Processti in accordance
with HIL-H-38536. 1.0 prcduct assurance classes, mi litary high re(iabi lity (device class H) and space

application (device cLass K) and a choice of case ourli”es a“d lead finishes ace avai Lable and are cef(ected
i“ the Part or Identifying Number (PIN). Uhen a.ai lab(e, a choice of radiation hardness assurance le. e(s
are ref Lected i“ the PIN.

30.2 &4. The PIN sha(( be as sho.n in the fo(lo. i.g examp~e:

5962 Xxxxx Q J+_ ~ J

I -1 I I I
I

~1- -4- 1 L 1.
Federal RHA Device De. ice Case Lead
stock cLass designator type CL.,. o.tli”e finish
designator (see 30.2.1) (see 30.2.2) des i g“ator

\
(see 30.2.4) (see 30.2.5)

/ (see 30.2.3)
\l

Omwi “g “umber

30.2.1 Radiation hardness assurance (RHA) designator. Device CLaS.SeS H and K RHA marked devices $ha L(

meet the HIL-H-38534 specified RHA (eels and shal L be marked with the appropriate RlfA designator. A dash
(-) indicates a .O”-RHA device.

30,2.2 Device type(s). The device type(s) shalk identify the circuit function
as fol(o”s:

Device type Ge”er i c “umber circuit f.nctio”

30.2.3 Device cLass desiunaror. This device ctass designator sha(~ be a si”g[e ktte. identifying the
prcd.ct assurance k.e( as fo~~o.s:

Device cL.*s Devi.. req. i cement. documental i on

Ho, K certification and q.a(if ication to MI L-H-38534

30.2.4 Case o“rli”e (s). The case out Line(s) sha(( be as designated in nlL-sT D-1835, and as fo((ows:

●
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●

30.2.5 Lead finish. The Lead finish sha LL be as specified in MIL-H-38534 for c[asses H and K. Finish
Letter ‘,X,! sha LL not be marked on the microcircuit or its packaging. The ,,X,a designation is for use in
specifications when (cad finishes A, B, and C $re considered acceptable and interchangeable without
preference.

30.3 Absolute maximum rarinqs. ~/

Operating t emperarure range
Positive s.pp(y vo(tage
Negat i.e supply voLtage
Input .o(tage
Power dissipation (Po)
Storage temperature range
Lead temperature (soldering, 10 seconds)

Ther~L ,e.istance, j.nctio.-to-case (~Jc)
Electrostatic discharge sensitivity (ESDS)
G-force
Other parameters (device specific)

30.4 Recommend& operat i no co”di t ions.

Ow.r i.9 te.!xmu,e raw (.=, (Tc) or ambi e.t ( TA) .s .Pwwiat.)
Supp(y .o(tage.
Other parameters (device specific)

40. APPLICABLE 00cuHENTs

40. f Government specificati.a”, standards, and hmdbcak. u“(ess otherwise specified, the fol(owi.g
specification, standards, and ha”dbwk of the issue listed in that issue of the Department of Defense Index
of Specifi.atio”s a“d Sra”dards specified in the solicitation, form a part of this drawing to the extent
specified herein.

SpEC161 CATIONS

MILITARY

HIL-H-38534 - Hybrid Hicrocirc,uits, Genera[ Specification for.

STANDARD

MILITARY

MIL-STD-48U - Configuration Control-Engineering Changes, Deviations a“d waivers.
fllL-sTD-&33 - Test tfethcds and Procedures for Ilicroelectro”ics.
HIL-sTD-1835 - Hicrocirc. it Case O.t Line*.

MILITARY

MI L-HOEIK-78Q - Sta”dacdized Hi (itary Dra. i”gs.

(Copies of the s.pecificatio”, standards, and handbook required by manufacturers in connection with
specific acquisition functions she. [d be obtain.xl from the c.mtracti”g activity or as directed by the
contracting activity. )

40.2 Order of precede”ie. In the event of a con f(ict between the text of this drawing and the references
Cited herein, the text of this drawing sha L( take precedence.

II Srresses above the abso(.re maxim.. rating may cause permanent damage TO the device. E$.re”ded

●
operation at the maximum ke.eks may degrade performance a“d affect reLiabi Lity.
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50. REQuIREMENTS

50.1 Item requirements. The indi. id.a( item requirements sha LL be in accordance with fll L-H-38534 and as

specffi~ herein.

50.2 Desiq”, co”str.ct ion, and physica( dimensions. The design, constc.cti o”, and physica( dimensions
sha[( b. as specified in MI L-H-38534 and herein.

50.2.1 case ..t Line(s). The case o.tti”e (s) sha([ be in accordance with 30.2.4 herein and figure

50.2.2 Temni”a( connection(s). The rer. ina( co.necti o”(s) sha(~ be as specified o. figure

50.2.3 Truth rab(e( s). The truth tabke (s) shatt be as specified on figure

50.2.6 L.oqic diaqra. (s). The Logic diagram(s) shak( be as specified on figure

50.3 Electrical performance characteristics. U.Less otherwise specified herein, the e(ectrica(

Per+ O.mance characteristic, are a$ $peclf led i. tabke XIV and shaLL apply over rhe f.lt specif ied operating
temperature range.

50.4 Electrical test requirements. The elect rica( test req”ireme”ts sha L( be the subgroups specified in
tab~e xv. The electrical tests for each subgroup are described i“ tab(e XIV.

50.5 w. Marking sha(( be in accordance with MIL-H-38534. The part shalk be marked .ith the PIN
Listed i“ 30.2 herein. 1. addition, the manufacturer, s PIN may aL$o be marked as (isted in QNL-38534.

50.6 )la”ufact.rer eLiqibi(ity. 1. addition to the ge.era L requirements of MI L-I-38534, the manufacturer
of the part described herein shalt maintain the ekectrica( test data (variab(e$ format) from the initial
q.akity conformance inspection group A lot sa.p(e, prcduced on tbe certified Line, for each device type
Listed herein. The data should a(so include a summary of aL\ parameters .anua(Ly tested, and for those
which, if any, are g“ara”reec. This data .ha L1 be mai”tai”ed .“der doc.me”t revision (eel co,>trol by rhe ●
ma”” facturer a“d be made avai tab(e to the preparing activity (DESC-EC) upon request.

50.7 certificate of compliance. A certificate of compliance sha(( be required from a manufacture. in
order to supply to this drawing. The cerrif i care of comp(ie”ce submitted to DESC-EC sha(l aff ir. that the
manufacturer-s pmd”ct meets the requirements of MIL-H-38534 and the requirements herein.

50.8 Certificate of conformance. A certificate of ccmfomaa”ce as required in MIL-H-38534 sha L( be

pr..1ded with each [.t .f micrOcfrcuft$ detl.e,ed tO thf, drawing.

60. QUALITY AssuRANCE PROV1S1ONS

60.1 Samp(i”g and inspect :.”. Sampling e“d i“specr ion procedures sha(L be in accordance with
MI L-H-38534.

60.2 Scree”i”g. screening sha Li be in accordance with MI L-H-38534. The foL(owing additi..at criteria
sha(t app Ly:

a. 0“,”-:” test, methcd 1015 of MI L- STD-883,

(1)

(2)

Test condition ,4, 8, C, or D, The test circuit sha(( be mai”tai”ed by the manufacturer under
doc.me”r revision (evel contro( and sha(( be made a.ai (ab(e TO either DE SC-EC or the acquiring
activity upon request. At,., the test circuit shat L specify the i“p”ts, outputs, biases, and

Pv.er dissipation, .$ applicable, in accordance with the intent specified i. te.r methcd 1015
of lilL-sTD-8.!33.

TA as specified in accordance with tab Le 1 i“ test method 1015 of fll L-s TD-883.

b. Interim a“d fi”a( e[ectrica~ test parameters s.ha L( be as specified in table XV herein, except
int. vim electrical parameter tests prior to burn-in are .ptiom~ at the discretion of the
man” fact ”rer.
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TABLE XIV. Electrical performance characteristics.

,
Test I SymtaL I Condi t ion I Group A I Device I Limirs I Unit -

I I -55°C = l[.s ‘125°C I SUW,OUPS ~ type ~
Iun(ess .therulse .pecifiedl I Mi. I Max I

t
I I I I 1-

List specific tests with parameters.

~ l“cl.ding case o.t(ines, terminal connections, truth tables, switching test circuits, lcgic
diagrams, and waveforms .$ required.

TABLE XV. Electrical rest requirements,

i MIL-sTD-a93 test req.ireme”ts I Sutgroups I
I I (in accordance with I

I .ethcd 5008, group A I

I I test table) I

1 Fimt electri.a~ test parameters I I

I GrOuD.4 test retirements I I

i Group C end-point ●lectrica( 1 I
I Parameters

i Gro.p Eeti-pint electric. ( I subgroups ** I
I parameters for RHA de.ice$ I (i. accordance I

I with method 5C05, I

I I group A test’tabLe) I

* PDA appties to subgroup 1.
** Uhen explicable to this standardized military drawing,

the subgroups shal( be defined.

tQ.3 Qua LitY conformance inspection. Quality .mfomance inspection sha~~ be i“ .wmrdam.e .ith
!flL-H-38534 and as specified herein.

~.3.l Group 8 inspection. Group A inspectim shall be i“ accordance wirh II IL-H-38531. and as fot(ows:

a. Tests shall be as specified in table XV herein.

b. Su@rouPs , , and shall be omitted.

c. Subgroups 7 a“d 8 sha(L inchde verification of the truth table.

60.3.2 Group B inspection. Group B inspection sha L1 be i“ .mcorda”c.e with MIL-H-38534.
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60.3.3 Group C inspection. Group C inspection sha LL be in accordance with MIL-H-3853L and as fo((ows:

a. End-pint e(ectr icat parameters shatl be as specified in table XV herein.

b. steady-state Life test, methcd 1005 of MIL-sTD-883

(1) Test condition A, B, c, or D. The rest circuit shalt be maintaind by the man. fact.re. under
document revision te.el conrrot and sha~( be made available to either DESC-EC or the acq. iri”g
activity upon request. Also, the rest circuit shak( specify the inputs., cwtpurs, biases, and
Fewer dissipation, as app(icab(e, in accordance with the intent specified in test methcd 1CG5
of RIL-STD-883.

(2) TA as specified in accordance with tab(e 1 of method 1005 of fflL-STD-883

(3) Test duration: l,CCQ hcvrs, ●xcept as permitted by metbd 1035 of IIIL-sTD-G83.

60.3.6 Group D inspection. Group D inspection shakl be in accordance wirh MIL-H-38534

6Q.3.5 Gro.p E inspection. Group E inspection is required only for parts intended to be marked as
radiaticm hardness assured (see 50.5 herein). RHA (eels for device cLasses H and K shal[ be U, 0, R, and
H. RHA quality conformance i“spectica sa.p(e tests shall be performed at the RHP. Le.e L specified in the
acquisition document.

a. RHA tests for device ctasses H and K for Leve L$ M, D, R, and H $ha L( be performed through each
(eve L to determine at what (e.e(s the devices meet the RHA requirements. These RHA t,?sts shal L be
performed for i.itia( qualification and after design or process changes which may affect the RHA
performance of the device.

b. E“d-pint e(ectrica( parameters sha LL be as. specified i“ table XV herein.

. . Prior to total dose irradiation, each se(ected samp(e sha(( be assemb(ed i“ its qualified package. ●
It sha(( pass the specified group A electrical parameters in table XIV for s.bgro”ps specified i“
tab Le XV herein.

d. For device .Lasses H and K, the devices shal. L b. subjected 10 radiation hardness assured tests as
specified in MI L-H-38534 for RHA Leek being tested, and meet the postir radiation end-point
electrical parameter Limits as defined in tab(e XIV at Th = +25”c +5° C, after exposure.

e. Prior to and d.rinq Totak dose irradiation testing, the devices shall be biased to estab(ish a
worst case co”ditio” as specified i“ the radiation exposure circuit.

f. For device .(.3ss.s H =“d K, s.bgro”ps 1 a“d 2 i“ tab(e V, methcd 5@.35 of MIL-STD-883 sha(( be
tested as appropriate for device construction.

g. Uhe” specified i“ the purchase order or contract, e copy of the RHA de~ta limits sha(L be $.pp(i&

70. PACKAGING

70.1 Packaging requirements. The req. ireme”ts for packaging .ha L[ be in accordance with MIL-H-38534

80. NOTES

80.1 I“te”ded use. Microcircuits con fomning r. this drawing are intendec for use for Government
n!icrocircuit app(i carions (origi.a( eq. ipme”t), design applications, and (ogisrics p.r~ses.

8&2 Replaceability. Microcircuits. covered by this drawing .il( rep(ace the same generic device covered

by a cOntractO, -prepared specification or drawing.

80.3 Cm fiqumtion control of Sf4D, s. AL( proposed changes to existing SffO’$ .. IiL( be cwrdinated with the
users of record for the i“di”iduak documents. This coordination vil L be acconmlishd in accordance with
MI L-STD-481 sing DD F... 1693, Engineering Chmcy Pvoposa L (short For. )
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80.4 Record of users. Mi(itary and industrial users sha(( inform Defense Electronics S.ppt:/ Center when
a system application requires configuration contro( a“d the applicable StID. DESC wiLL maintain a record of
users and this List wi(( be used for cmrdi nati.. and distrib”ti.an of changes to the dra. i.gs. Users of
drawings covering .icroeLectro”ics. devices (FSC 5962) should contact DESC-EC, te~ephone (513) 296-6047.

80.5 _. Comments o. this drawing she. (d be directd to DE SC-EC, Dayton, Ohio L5LLL, or tetephone
(513) 296-5373.

80.6 One Parr - one p-art “umber $ystem. The o“e part - one part number system described below has been
developed to atlo. for transitions between ident ica L generic devices covered by the four major microcircuit
req. ireme”ts documents (M1L-PI-3851O, MIL-H-38534, MIL-l -38535, a“d 1 .2.1 of iil L-STD-883) uirho!, t the
necessity for the ge”eratio. of .niq”e PIN3S. The four mi(itary ceq. imne”ts documents represe”r different
cLass le.e(s, a“d pre. io.sty when a device ma”. fact. rer upgraded mi(itary prcd.ct from one .La:, s Le.e L to
another, the benefits of the upgraded product were .navaikable to the Original Equipment Na”.fact.rer (OEH),
that was contractua ((y Locked into the origina( unique PIN. By establishing a one part number system
covering al( four documents, the OEM ca” acquire to the highest class (e.e[ .avai Lab(e for a given generic
device to meet system needs without modifying the origina L contract pacts selection criteria

Examp(e PIN Ha”ufacturing
ffititary documentation format under “ew system source listinq

New MIL-M-3851O MiLitavy Detai( 5962 -XXXXXZZ(B or s)yy QPL-3851O
Specifications (in the SMO format) (Parr 1 or 2)

New MIL-H-38534 Standardized Hi litary 5962 -XXXXXZZ(H or K)YY QilL-38534
Drawings

New HIL-l -38535 Standardized Hi (itary S962-XXXXXZZ(Q or V)YY

●
QML-38535

Orawings

New 1.2.1 of MI L-STD-883 Standardized 5962 -XXXXXZZ(H)YY M1L-BUL-103
Military Drawings

Doc”me”t

L@m9

H1L-BuL-103

H1L-SUL-103

M1L-BuL-103

M1L-suL-103

80.7 Sources of SUPPLY for device cL . . . . . H a“d K. Sources of s.pp Ly for device CLasses H and K are
[i$ted i“ QffL-38534. The vendors listed i“ QML-38534 have submitted a certificate of compliance (see 50.7
herein) to bESC-EC and have agreed to this drawing.

$T3. GENERAL

90.1 Co”tractor-prepared hybrid microcircuit device acquisition specifications. Co”rractor-prepared
device ac.aui sit ion srmcif i cations for hybrid microcircuits sha LL be oremared in SMD format and sha(( .ti kize
relevant ~rtions of’ this specification’.

,,
Contractor-prepared hybrid microcircuit device acquisition

specificati.ms sha(i be approved by the acq. iri”g activity as acceptable for the requirements #of a specific
co”tractcm order at the tine of acquisition.

5U.2 Applicable documents. Hybrid microcircuit device acq. isitio” specifications shall comI>ly with the
requirements of lllL-STD-@83, HIL-STD-1331, and this specification.

W.3 Co”te”t a“d formm. The hybrid microcircuit device acquisition specification sha(( be prepared in a
fomat a“d contain detai L$ so as to clear(y ide”t ify which parameters, limits, a“d condit ions of test shal~
be appLied in response to any give” mq”ireme”t of this specification (i. e., qualification, q.akity
co” forma”ce inspecri o”, screening, etc. ) AIL parameters, limits, and co”ditio”s of test which ref Lect the
inte”dec fu. ctio”s of the hybrid microcircuit a“d which are characteristic of the hybrid microcircuit sha[l
be specified.

90.4 Special req.ireme”ts. Any special req. ireme”t* (e. g., extended or accelerated ?e(iabi (ity
demo”stcario” tests) sha(( be s?ated in the hybrid microcircuit device acquisition specification. The
hybrid microcircuit deice acq. isitio” specification shall specify the basis for sample se Lecrio”, sampLe
size, te$t conditions, accept or rejecr criteria, fai Lure ana(ysis or reporting and inspect io” stat”.

(qualification, qUatllY conformance groups A, B, C, D or screeninq) as .wo(icab(e.
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W.5 Conrracror-prepared detai k .Lemenr specifications or drawinqs. Contractor-prepared specifications
for the elements (substrates, $emico.d.ctor chips, packages, etc. ) used in the manufacture of hybrid
microcircuits shatl be p,epa red in ❑i kita,y format and sha(( be approved by the acquiring activity as
acceptable for the requirement. of a specific contractor order at the time of acq. isiti or.

lLYl SPECIFIC REQUIREMENTS

lWll Individ.a( item req. ireme.t$. The hybrid microcircuit device a..q. isition specification or e(enent
drawings .ha Lt cover the items listed in a thrcugh n below:

a. PIN of the epp(icab(e detai( specificati~ (inck.ding date and revision Letter, if applicable).

b. Design, construction, and physicaL dirnensicos (see 3.5).

c. specia~ marking provisions (see 3.6).

d. Acceptance numbers as appkicab(e.

e. Identification of the fo(kowicq electrical test pavarneters:

(1) Preb.r. -in (if app(i cab(e).

(2) Fina L e(ectricak.

(3) Gro”P A.

(4) End points for groups C and D (if app(icabte).

f. Specify whether the case is conductive or ro”co”d.cr i.e.

g. For meta( cases, specify whethe~ the case is connected to the gro.”d Lead or to any part of the
device.

h. Delta Limits.

i. B.i”-i” and Life test circuits.

j schematic diagram.

k. Lead designations a“d inter”a~ co””ectio”$

(. Test circuits.

m. ESDS.

“. RIM (.$ appti cab(e).

o. Test data (variables or attributes).

●

p. Pvetpost burn-in test parameters.

lW.2 tllL-STD-883 detai Ls. 1. addition to the items (isted i“ IW.1, the .pplicab Le detai L$ required by
MI L-sTD-883 sha LL be Listed in the device acquisition specification.
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